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SECTION 1 

Project Overview 

The United States Marine Corps plans to extend French Creek Road in the Hadnot Point 
area of Marine Corps Base (MCB) Camp Lejeune. A portion of the proposed extension is 
located within and adjacent to Installation Restoration (IR) Site 28, the former Hadnot Point 
Burn Dump. The MCB Camp Lejeune complex consists of six geographical locations under 
the jurisdiction of the Base command. These areas include Camp Geiger, Montford Point, 
Courthouse Bay, Mainside, the Greater Sandy Run Area, and the Rifle Range Area. The 
Hadnot Point development area is located within the Mainside area of MCB Camp Lejeune. 

This Preliminary Assessment/Site Inspection (PA/SI) Work Plan has been prepared to 
evaluate the presence and nature of environmental impacts resulting from historical land 
use practices in the vicinity of the planned French Creek Road Extension area which may 
result in potential risks to construction workers during road construction. CH2M HILL has 
prepared this PA/SI Work Plan under contract N-62470-08-D-1000 Task Order 11. The 
following sections describe the objectives, scope, and schedule for the proposed assessment 
activities. 

1.1 Purpose of Preliminary Assessment/Site Inspection 
PA investigations collect readily available information about a site and its surrounding area. 
The PA is designed to distinguish, based on limited data, between sites that present little or 
no risk to human health and the environment and sites that may pose a risk and require 
further investigation. The PA also identifies sites requiring assessment for possible 
emergency response actions. If the PA results in a recommendation for further investigation, 
a SI is performed. 

SI investigations typically involve the collection of environmental and waste samples to 
determine whether hazardous substances are present at a site; to determine if these 
substances are being released to the environment; and to assess if the substances have 
reached nearby receptors.  

This work plan describes the proposed activities to be conducted during the PA/SI 
investigation of the proposed French Creek Road Extension. 

1.2 Preliminary Assessment/Site Inspection Objective 
The objective of the French Creek Road PA/SI activities is to assess the potential risk to 
human health and the environment under a construction worker scenario and determine 
whether additional environmental assessment is necessary. 
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1.3 Work Plan Organization 
This Work Plan is organized as follows: 

• Introduction (Section 1) – Presents an overview of the project, objective, and work plan 
organization. 

• Site Background and Setting (Section 2) – Presents the site location and general 
description, environmental setting, operational history, and previous investigations. 

• Field Activities (Section 3) – Presents an overview of proposed field activities including 
site reconnaissance, buried utility locating, and soil and groundwater sampling. 

• Investigation Derived Waste (IDW) Management (Section 4) – Discusses how IDW 
generated during field activities will be managed and disposed. 

• Data Management (Section 5) - Outlines how data will be managed, validated, and 
evaluated. 

• PA/SI Report (Section 6) – Provides the reporting that will occur for the project. 

• Project Management (Section 7) – Presents an overview of the project management and 
staffing. 

• Schedule (Section 8) - Provides the project schedule. 

• References (Section 9) - Provides the references used in this document. 

Tables and figures accompanying the main text of this plan are included at the end of each 
section. Data collected during previous investigations are summarized by tables and figures 
in Appendix A. The Archival Search Report (ASR), the site-specific Field Sampling Plan 
(FSP), and Uniform Federal Policy for Quality Assurance Project Plan (UFP-QAPP) 
Attachment are included as Appendix B, Appendix C, and Appendix D, respectively. 
These documents are supported by the MCB Camp Lejeune Master Project Plans 
(CH2M HILL, 2008) (herein referred to as Master Project Plans), which are referenced 
throughout this document.  
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SECTION 2 

Site Background and Setting 

General background information for the Base, including location, topography, geology, and 
Comprehensive Environmental Response, Compensation and Liability Act (CERCLA)-
related history is presented in the Master Project Plans and is not repeated herein. Site-
specific background information regarding IR Site 28 and the proposed French Creek Road 
Extension is presented below. 

2.1 French Creek Road Extension Location and Description 
Figure 2-1 illustrates the location of the French Creek Road Extension within MCB Camp 
Lejeune. The proposed road is currently planned to be constructed approximately 3,000 feet 
north of Julian C. Smith Road between O Street and Gonzalez Boulevard (Figure 2-2). The 
proposed road will bisect a portion of Site 28. Approximately 2,550 feet of the proposed 
road lies within an undeveloped, wooded area. The southern 450 feet of the proposed 
roadway extends into a cleared area within Site 28. The area surrounding the French Creek 
Road Extension is primarily used for recreation and physical training exercises.  

Figure 2-3 shows that the ground surface within the western portion of the project area 
slopes from the central portion toward the New River and Cogdels Creek, while the 
topography within the eastern portion of the proposed construction area is generally flat 
with a slight slope toward Cogdels Creek.  

2.2 Site 28 History and Previous Investigations 
2.2.1 Operational Use 
Site 28, located within Operable Unit (OU) 7, operated from 1946 to 1971 as a burn area for a 
variety of solid wastes generated on the Base. Industrial waste, trash, oil-based paint, and 
construction debris were reportedly burned and then covered with soil. In 1971, the burn 
dump ceased operations and was graded and seeded with grass. The total volume of fill 
within the dump is estimated to be between 185,000 and 375,000 cubic yards. This estimate 
was based on a surface area of 23 acres and a depth ranging from 5 to 10 feet.  

2.2.2 Previous Investigations 
Several phases of investigation have been conducted for Site 28 including an Initial 
Assessment Study (IAS), Confirmatory Study (CS), Remedial Investigation (RI), and 
Feasibility Study (FS). A Record of Decision (ROD) was issued in 1995 for OU7, specifying 
Long Term Monitoring (LTM) and Land Use Controls (LUCs) as the remedial action. 
Additional details on these activities are included in the following subsections. The 
information presented in these subsections focuses on groundwater and soil investigation 
due to the proposed road location. Please see the referenced reports for information on 
surface water, sediment, and bioassay samples. 
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Initial Assessment Study 
Site 28 was first identified in the Base Wide IAS, conducted by the Naval Energy and 
Environmental Support Activity in 1983 as requiring additional investigation due the past 
disposal history and the potential to impact Cogdels Creek and the New River.  

Confirmatory Study 
A two part Confirmation Study (CS) was conducted by ESE from 1984 to 1987 to investigate 
potential contaminant source areas identified in the IAS report. Site 28 was evaluated during 
the CS and was determined to warrant further investigation. Groundwater samples were 
collected from four shallow monitoring wells in 1984 and 1986 (28GW01, 28GW02, 28GW03, 
and 28GW04). The samples were analyzed for VOCs, metals, pesticides, polychlorinated 
biphenyls (PCBs), tetrachlorodioxin, and oil and grease. 

Table 11-2 in Appendix A summarizes the groundwater data collected during the CS. The 
sampling indicated the presence of VOCs, pesticides, and a number of metals. 
Concentrations of metals in groundwater generally decreased from the 1984 sampling 
round to the 1986 sampling round. Lead was the only metal detected at concentrations 
exceeding regulatory limits in shallow groundwater samples collected during both the 1984 
and 1986 investigations.  

Concentrations of VOCs were detected in groundwater samples collected from monitoring 
well 28-MW01 during the 1984 and 1986 groundwater sampling events. Specifically, ground 
water sample 28-GW01 contained concentrations of trichloroethylene (TCE) and vinyl 
chloride that exceeded regulatory limits. VOCs were not detected in groundwater samples 
collected from the other three wells. None of the other analyzed compounds were detected 
above regulatory limits during either sampling event. 

Additional Investigation 
A third round of groundwater samples were collected by Baker in April 1993 to support RI 
scoping activities. The four existing shallow wells were sampled for TCL organics and TAL 
total metals.  

Results of this sampling event indicated concentrations of vinyl chloride and metals 
(beryllium, cadmium, chromium, lead, and mercury) above the NCGWQS. Table 11-4 in 
Appendix A summarizes the groundwater data collected during this sampling round.  

Remedial Investigation 
A Remedial Investigation (RI) was completed for Site 28 by Baker in 1995. As part of the RI, 
soil, groundwater, surface water, sediment, and aquatic investigations were conducted.  

Based on the results of the RI, depth to groundwater near Site 28 ranges from approximately 
3 to 6 feet below ground surface (bgs). Groundwater elevation contour maps were generated 
for the shallow and Castle Hayne aquifers, as shown on Figures 13-8 and 13-9 in Appendix 
A, respectively. Based on Figure 13-8, shallow groundwater flow appeared to be bi-
directional at the site; flowing east-southeast toward Cogdels Creek from the western 
portion of the site and flowing west-southwest toward Cogdels Creek from the eastern 
portion of the site. The directions of shallow groundwater flow are shown on Figure 2-5. 
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The direction of groundwater flow in the deeper Castle Hayne aquifer appeared to be 
southwest toward the New River. 

A summary of the analytical detections for surface soils, subsurface soils, and groundwater 
is provided in Appendix A on Figures 14-1 through 14-4. Figure 2-4 depicts the locations of 
previous surface and subsurface soil samples with the detected compound classes 
highlighted. Similarly, Figure 2-5 shows the locations of previous groundwater samples 
with the detected compound classes highlighted. 

Potential non-carcinogenic and carcinogenic risks to the future residential child and adult 
receptors upon exposure to arsenic and manganese in shallow groundwater were identified. 
No potential risks were identified from exposure to surface and subsurface soil at the site for 
military and construction worker receptors. 

Feasibility Study 
A FS for Site 28 was completed in 1995 (Baker, 1995A), and evaluated two alternatives: No 
Action and Institutional Controls. 

Record of Decision 
The final ROD for OU 7 was signed in 1995. The primary objective of the remedial action at 
Site 28 was to address lead and manganese contamination in the shallow groundwater 
aquifer. The ROD identified long-term monitoring (LTM) and land use controls (LUCs) as 
the selected remedy for groundwater.  

Long Term Monitoring Program 
LTM (groundwater, surface water, and sediment sampling) at Site 28 was implemented in 
1996. In 2001, one shallow monitoring well was installed in the area of the highest lead 
concentrations observed in soil found during the RI (IR28-MW09). Results from soil and 
groundwater sampling indicated lead concentrations in both media, but below the levels 
detected during the RI. Lead was found to be present at naturally high levels due to natural 
soil conditions.  

The LTM program at Site 28 was discontinued in October 2001 when site-wide 
concentrations decreased below the remedial action goals. A Final OU 7 Remedial Action 
Close-out Report (RACR) was completed in September 2002 (CH2M HILL-Baker, 2002) to 
document the completion of the remedial action. 

Groundwater analytical results from samples collected during LTM are summarized on 
Table 28-2 included in Appendix A. 

LUCIP 
The Land Use Controls Implementation Plan (LUCIP), finalized for OU 7 (Site 1 and Site 28) 
in March 2000 and updated in July 2002, specified that the selected remedy for OU 7 include 
LUCs. Specifically, unless approved by both NCDENR and USEPA, land use for non-
industrial purposes within these areas of concern is prohibited. These controls are to remain 
in effect until it can be demonstrated that contaminants no longer remain on site. Figure 2-6 
shows the boundary for non-industrial land use controls. 
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Additionally, the LUCIP specifies that all use of groundwater within a 1,000 ft buffer 
surrounding known areas of groundwater contamination at OU 7 is prohibited. Any 
activities which may impact the areas of known groundwater contamination are prohibited 
unless specifically approved by NCDENR and USEPA. These controls are to remain in effect 
until it can be demonstrated that contaminants no longer remain on site. However, because 
LTM was discontinued and the lead concentrations appear to be naturally occurring, these 
LUCs will be recommended for removal as part of the next five-year review. The boundaries 
for aquifer use controls can be found in Figure 2-7. 

2-4  



New River

Atlantic Ocean

Proposed
French Creek
Road ExtensionU

S 
H

W
Y 

17

STATE HWY 172

STATE H WY 24

STATE HW
Y 50

STATE HWY 53

STATE HWY 1105

STA
TE H

W
Y 210

ST ATE H WY 1107

Figure 2-1
Location Map

French Creek Road Extension
MCB Camp Lejeune

North Carolina
´

0 15,000 30,0007,500
Feet

\\aphrodite\proj\USNavFacEngCom\CampLejeune\MapFiles\Site_28\Workplan\Figure_2_1_French_Creek_Ext_Loc_Map.mxd

Legend
Highways
Proposed French Creek Road Extension
Site 28
Installation Boundary

MCB Camp Lejeune

NC

VA

SC

1 inch equals 15,000 feet



N
 E

 W
  R

 I V
 E

 R

521

540

FC425

FC332

527

519

523

FC481

HP500

FC504

FC507

FC478

FC330

HP560

522

526

HP510

590

RNGD30

520

528

538

S562

FC320

FC318

SFC419

FC484

FC510

FC425A

S677S691

S692

S694

689

S693

S695

FC313

SFC315

S506

548

HP561

SFC426

S592

S554

ATMFC332

SFC511

JULIAN C. SM
ITH

G
O

N
Z
A

L
E
Z
 B

O
U

L
E

V
A

R
D

O
 S

TR
E
E
TN
 S

T
R

E
E
T

CONNER STREET

CONNOR STREET

Figure 2-2
Site Map

French Creek Road Extension
MCB Camp Lejeune

North Carolina

´
0 500 1,000250

Feet

\\aphrodite\Proj\USNavFacEngCom\CampLejeune\MapFiles\Site_28\Workplan\Figure_2_2_French_Creek_Ext_Site_Map.mxd

Legend

Proposed French Creek Road Extension

IR Site 28

1 inch equals 500 feet



N E W
  R I V E R

O S
TR

EET

JULIAN C. SMITH

N S
TR

EE
T

GONZA
LE

Z 
BOULE

VA
RD

McHUGH BOULEVARD

H.
M

. S
MIT

H 
BOULE

VA
RD

CONNER STREET

M STREET

G
O

N
ZA

LE
Z 

B
O

U
LE

VA
R

D

Figure 2-3
Topographic Map

French Creek Road Extension
MCB Camp Lejeune

North Carolina

´
0 500 1,000250

Feet

\\aphrodite\proj\USNavFaceNGCom\CampLejeune\MapFiles\Site_28\Workplan\Figure_2_3_French_Creek_Ext_Topo_Map.mxd

Legend
Proposed French Creek Road Extension
Surface Water Body
Road Centerline

1 inch equals 500 feet
Wetlands

Topographic Contour Lines
Site 28



")

")

")

")

")

")

")

")

")

")

")

")
")

")
")

")

")

")")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")
")

N E W
  R I V E R

IR28-GW08

IR28-GW07

IR28-GW06

IR28-GW05

IR28-GW01

IR28-E-SB21

IR28-W-SB19

IR28-W-SB17

IR28-W-SB16
IR28-W-SB13

IR28-W-SB12
IR28-W-SB11

IR28-W-SB10

IR28-W-SB09

IR28-W-SB08

IR28-W-SB05

IR28-W-SB04

IR28-W-SB03

IR28-W-SB02

IR28-GW01DW

IR28-E-SB36
IR28-E-SB35

IR28-E-SB33

IR28-E-SB32

IR28-E-SB27

IR28-W-SB20
IR28-W-SB18

IR28-W-SB15

IR28-W-SB07

IR28-W-SB06

IR28-W-SB01

IR28-GW07DW

IR28-E-SB34

IR28-E-SB31

IR28-E-SB29

IR28-E-SB28

IR28-E-SB26

IR28-E-SB25

IR28-E-SB24

IR28-E-SB23

521

HP500

FC330

527

523

519

FC504

FC507

FC478 FC481

526
590

RNGD30

HP560

528

538

FC318

HP510

FC332

FC484

FC510

FC320

S692
S695

FC313

548

S554

ATMFC332

SFC511

JULIAN C. SMITH

O S
TR

EE
T

GONZ
AL

EZ
 B

OUL
EV

AR
D

N S
TR

EE
T

Figure 2-4
Previous 1995 Soil Investigation

French Creek Road Extension
MCB Camp Lejeune

North Carolina

´
0 400 800200

Feet

\\aphrodite\Proj\USNavFacEngCom\CampLejeune\MapFiles\Site_28\Workplan\Figure_2_4_French_Creek_Previous_Soil_Samples.mxd

Legend
Previous Soil Sample Locations
") SVOC Detected
") Pesticides Detected
") SVOC and Pesticides Detected
") VOC and Pesticides Detected
") VOC, SVOC, and Pesticides Detected

Proposed French Creek Road Extension
IR Site 28

1 inch equals 400 feet

Note:
Previous soil sample locations 
and detections based on Baker 
Environmental's 1995 Remedial Investigation

Color denotes type of 
compound previously detected



!<
!<

!<

!<

!<

!<

!<

!<!<

!<

!<

!<

!<

N E W
  R I V E R

C o g d e l s C r e
 e k

IR28-GW13

IR28-GW08

IR28-GW07

IR28-GW06

IR28-GW05

IR28-GW04

IR28-GW03

IR28-GW02

IR28-GW01

IR28-GW09DW

IR28-GW01DW
IR28-TGWPA01

IR28-GW07DW

521

HP500

FC330

527

523

519

FC504

FC507

FC478 FC481

526
590

RNGD30

HP560

528

538

FC318

HP510

FC332

FC484

FC510

S677

FC320

S691 S694

S693

S695

FC313

548

S554

ATMFC332

SFC511

JULIAN C. SMITH

O S
TR

EET

GONZ
AL

EZ
 B

OUL
EV

AR
D

N S
TR

EE
T

Figure 2-5
Previous 1995 Groundwater Investigation

French Creek Road Extension
MCB Camp Lejeune

North Carolina´
0 400 800200

Feet

\\aphrodite\Proj\USNavFacEngCom\CampLejeune\MapFiles\Site_28\Workplan\Figure_2_5_French_Creek_Previous_GW_Inv_Map.mxd

Legend
Previous Groundwater Sample Locations
!< Volatiles Semivolatiles Pesticides/PCBs
!< Semivolatiles Pesticides/PCBs
!< Pesticides/PCBs

!< Semivolatiles 
!< Not Sampled
!< Non-Detect
!< Groundwater Sample

IR Site 28

Proposed French Creek Road Extension
Surface Water
Estimated Direction of Shallow 
Groundwater Flow (Baker, 1995)

1 inch equals 400 feet

Groundwater Sample Locations 
and Compound Detections Based 
On Baker Environmental's 
1995 Remedial Investigation

Color Denotes Type of 
Compound(s) Previously Detected



N E W
  R I V E R

521

540

FC425

FC332

527

519

523

FC481

HP500

FC504

FC507

FC478

FC330

HP560

522

526

HP510

590

RNGD30

520

528

538

S562

FC320

FC318

SFC419

FC484

FC510

FC425A

S677S691

S692

S694

689

S693

S695

FC313

SFC315

S506

548

HP561

SFC426

S592

S554

ATMFC332

SFC511

JULIAN C. SMITH

GONZ
AL

EZ
 B

OUL
EV

AR
D

O S
TR

EE
TN S

TR
EE

T

CONNER STREET

CONNOR STREET

Figure 2-6
Boundary of Land Use Controls 

French Creek Road Extension
MCB Camp Lejeune

North Carolina

´
0 500 1,000250

Feet

V:\USNavFacEngCom\CampLejeune\MapFiles\Site_28\Workplan\Figure_2_6_Boundary_of_Land_Use_Controls.mxd

Legend
Proposed French Creek Road Extension
Boundary of Non-Industrial Land Use Controls
IR Site 28

1 inch equals 500 feetSource: Land Use Controls Implementation Plan, 
Operable Unit No. 7 (Sites 1 and 28), July 23, 2002



N E W
  R I V E R

575

FC115

521

FC425

FC332

FC411

540

509

527

FC308

519

523

FC481

FC375

HP500

FC504

FC507

FC478

511

FC400

HP504

FC311

HP550

HP505
HP508

HP507

HP510
HP560

HP509

FC330

HP503

522

FC312

526 590

RNGD30

532

516

520

528

538

FC371

518

S562

FC320

FC318

SFC419

FC484

FC510

S561

FC425A

S677

S579

S691

SHP562

S692

CONT95
CONT97

FC340

FC382

S694

689

SFC581

FC376

S693

SHP497

S695

SHP499

FC313

SFC315

S506

SFC408

SHP559
SFC116

SFC426

S592

S554

S443

ATMFC332

S573

SFC511

SFC406

JULIAN C. SMITH

O S
TR

EET

N S
TR

EE
T

GONZ
AL

EZ
 B

OU
LE

VA
RD

McHUGH BOULEVARD

H.
M. S

MIT
H 

BO
UL

EV
AR

D

CONNOR STREET

Figure 2-7
Boundary of Aquifer Controls

French Creek Road Extension
MCB Camp Lejeune

North Carolina

´
0 650 1,300325

Feet

V:\USNavFacEngCom\CampLejeune\MapFiles\Site_28\Workplan\Figure_2_7_Boundary_of_Aquifer_Controls.mxd

Legend
Proposed French Creek Road Extension
Aquifer Use Control Boundary
IR Site 28

1 inch equals 650 feetSource: Land Use Controls Implementation Plan, 
Operable Unit No. 7 (Sites 1 and 28), July 23, 2002.



 

SECTION 3 

Field Activities 

Based upon the available information for the French Creek Road Extension, CH2M HILL 
has developed an approach to investigate the potential environmental impacts to soil and 
groundwater. Although no significant contamination was identified during previous 
investigations at Site 28, no samples were collected in the area of the proposed road 
extension. Due to Site 28’s former use as a burn dump, soil and groundwater sampling is 
proposed in the construction area to evaluate the potential for construction workers to be 
exposed to unacceptable risks during road construction activities. 

The location of the proposed road is based on information received from the Navy 
remediation project manager. If the location of the proposed road extension changes, the 
sampling approach may be modified to match the revised construction layout. The field 
activities for the French Creek Road Extension PA/SI investigation will include the 
following tasks: 

• Underbrush clearing 
• Buried utility locating 
• Soil sampling using direct push technology (DPT) 
• Temporary groundwater monitoring well installation 
• Groundwater sampling  

The following sections present a discussion of the proposed field activities. All field 
activities will be conducted in accordance with the Standard Operating Procedures (SOPs) 
provided in the Master Project Plans (CH2M HILL, 2008). 

3.1 Records Review 
In preparation for development of the PA/SI field investigation approach for the French 
Creek Road Extension, an ASR for the area was completed in September 2008 and can be 
found in Appendix B. The record review includes all available National Archive, Base, 
County, and/or City records. No information was found, outside of the Site 28 information 
presented in Section 2, identifying current or historical site operations, waste types and 
quantities, regulatory history, past environmental violations, and citizen complaints. 

3.2 Buried Utility Locating 
CH2M HILL will coordinate with the North Carolina One Call Center, Base personnel, and 
a professional underground utility locator to identify subsurface structures that may be 
impacted by intrusive activities implemented during the investigation of the French Creek 
Road Extension. Figure 3-1 depicts known utilities near the Site. 
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3.3 DPT Soil Sampling 
The investigation of the French Creek Road Extension will include soil sampling using DPT. 
Approximately 15 DPT soil borings will be advanced along the proposed French Creek 
Road Extension to evaluate site-specific lithology, presence of buried wastes, and assess 
potential impacts relating to historical land use practices. 

Ten of the soil borings will be concentrated in the northern portion of Site 28, where 
environmental impacts are thought to be more likely, based on historical operations. Five 
soil borings will be advanced directly north of Site 28 in the densely wooded areas where 
construction activities are anticipated. The DPT sampling locations will be located along the 
proposed road extension at intervals of approximately 50 ft within and adjacent to Site 28 
and intervals of approximately 500 feet outside of these areas, as shown on Figure 3-2. The 
proposed locations of the soil samples are more concentrated within the northern portion of 
Site 28 boundary, where environmental impacts are more likely to be present based on 
historical operations. The DPT soil sampling and lithologic characterization will be 
conducted as described in the Master Project Plans (CH2M HILL, 2008). In addition, any 
observed waste will be noted. 

Continuous soil cores will be collected in disposable acetate sleeves using a DPT macro-core 
soil sampler. Soil collected from the borings will screened for the presence of VOCs using a 
flame-ionization detector (FID), inspected by a CH2M HILL geologist, and described using 
the Unified Soil Classification System. 

At each soil boring location, a surface soil sample will be collected from ground surface to 
1 foot below ground surface (bgs). Subsurface soil samples will be collected from an interval 
between 1 foot bgs and the water table, which is anticipated to be between 3 and 6 feet bgs. 

All soil samples submitted to the fixed base laboratory will be analyzed for VOCs, semi-
volatile organic compounds (SVOCs), polychlorinated biphenyls (PCBs), pesticides, and 
target analyte list (TAL) metals (Table 3-1). Additionally, all soil samples collected within 
the boundary of Site 28 will be analyzed for 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD). All 
samples except the VOCs will be collected from a homogenized soil sample collected at each 
location and interval. A grab sample will be collected for VOC analysis prior to compositing 
at each soil sample location.  

Once the target depth of each borehole has been reached and all soil samples have been 
collected, the boreholes will be abandoned per the Master Project Plans (CH2M HILL, 2008). 

3.4 Temporary Monitoring Well Installation 
Figure 3-2 depicts the proposed locations for ten temporary groundwater monitoring wells 
located along the proposed French Creek Road Extension. 

3.4.1 Basis for Proposed Well Locations and Depths 
The proposed temporary monitoring well locations are distributed along the French Creek 
Road Extension approximately 100 feet apart within the Site 28 boundary and 
approximately 500 feet apart north of the Site 28 boundary. Review of Figure 2-5 suggests 
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SECTION 3—FIELD ACTIVITIES 

that shallow groundwater flow is influenced by Cogdels Creek, and that shallow 
groundwater may discharge to the creek. As with the DPT soil borings, the proposed 
locations of the temporary monitoring wells are more concentrated within the northern 
portion of Site 28 boundary, where environmental impacts are considered to be more likely 
to be present based on historical operations. The screened interval of each temporary 
monitoring well will be set to bracket the water table; anticipated to be approximately 3 to 
6 feet bgs. 

3.4.2 Installation Procedures 
Ten temporary groundwater monitoring wells (designated IR28-TW20 through IR28-TW29) 
will be installed, as shown on Figure 3-3. The temporary wells will be constructed using 
1-inch inner diameter (ID) polyvinyl chloride (PVC) casing with 10 feet of 0.010-inch factory 
slotted well screen, and equipped with a pre-packed sand filter. A bentonite seal with a 
minimum thickness of 1.5 feet will be installed above the screened interval and associated 
filter pack to prevent surface water from entering the screened interval. 

Due the temporary nature of the monitoring wells, a cement-bentonite grout annular seal 
will not be used to complete the well. If the temporary monitoring wells are to be left 
installed for longer than 2 weeks, the wells are to have a locking cap. 

Each well will be developed by surging and pumping. Surging will be completed manually 
by running a disposable bailer across the screen in an up and down motion for 10 to 
20 minutes to agitate and settle the filter pack material. The well will then be purged using a 
pump at an aggressive, but sustainable rate until water quality parameters are stabilized. 

Within 5 days of construction, the temporary wells will be sampled and surveyed, then 
removed and the boreholes abandoned using a grout mixture with Portland cement in 
accordance with NCDENR guidelines. 

3.4.3 Monitoring Well Gauging 
Water level measurements will be collected from the ten temporary monitoring wells and 
existing Site 28 monitoring wells. These measurements will be used with the surveyed top-
of-casing elevations to develop a site-wide potentiometric surface map. 

3.5 Groundwater Sampling 
Prior to sampling, the temporary groundwater monitoring wells will be allowed to 
equilibrate for 1 to 2 days. The wells will be purged and sampled using a peristaltic pump 
and the low-flow purging/sampling methods presented in the Master SAP, Section 3.11 
“Groundwater Sample Collection” (CH2M HILL, 2008). 

Groundwater samples will be collected from each monitoring well and analyzed for VOCs, 
SVOCs, pesticides/PCBs, and TAL total metals (Table 3-1). 
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3.6 Geospatial Information 
A portable Global Positioning Satellite (GPS) system will be used to determine the 
horizontal coordinates for all soil borings and temporary monitoring wells in accordance 
with the Master SAP (CH2M HILL, 2008). 
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VOCs (SW846-
8260B)

SVOCs 
(SW846-
8270C)

PCBs (SW846-
8082)

Pesticides 
(SW846-
8081A)

TAL Metals 
(SW846-

6010B/7471A)

2,3,7,8-TCDD 
(SW846-8290)

VOCs (SW846-
8260B)

SVOCs 
(SW846-
8270C)

PCBs (SW846-
8082)

Pesticides 
(SW846-
8081A)

TAL Metals 
(SW846-

6010A/7470A)

DPT Surficial (0-1 ft bgs) IR28-SS01 through IR28-SS15 15 15 15 15 15 4

DPT Subsurface (1-5 ft bgs) IR28-IS01 through IR28-IS15 15 15 15 15 15 4

Temporary Monitoring Wells IR20-TW20 through IR28-TW29 10 10 10 10 10

30 30 30 30 30 8 10 10 10 10 10

3 0 0 0 0 0 2 0 0 0 0

3 3 3 3 3 1 1 1 1 1 1

2 2 2 2 2 1 1 1 1 1 1

2 2 2 2 2 1 1 1 1 1 1

1 1 1 1 1 1 1 1 1 1 1

7 7 7 7 7 2 2 2 2 2 2

48 45 45 45 45 14 18 16 16 16 16

NOTES
*If applicable
(1) One per cooler containing VOCs
(2) One per every 10 field samples 
(3) One per every group of 20 samples
(4) One per every group of 20 samples
(5) One per week
(6) One per day

Soil Samples
Boring/Monitoring Well 

Designation

TABLE 3-1
Sample Analysis Summary - French Creek Road Extension

Preliminary Assessment / Site Inspection
MCB Camp Lejeune, Jacksonville, North  Carolina

Groundwater Samples

TOTAL SAMPLES

Trip Blanks (1)

Field Blanks (5)

Sample Type

Matrix Spike Duplicate Samples (MSD) (4)

Equipment Rinsate Blanks (6)

Environmental Samples

Duplicate Samples (2)

Matrix Spike Samples (MS) (3)
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SECTION 4 

IDW Management 

Wastes generated during the investigation of potentially contaminated sites are classified as 
investigation derived wastes (IDW) and will be managed to protect the public and the 
environment. Section 3.17, “Investigation Derived Waste Handling” of the Master SAP 
provides general information for the characterization, handling, and disposal of 
contaminated wastes expected to be encountered or generated during this work 
(CH2M HILL, 2008).  

4.1 Waste Streams 
The waste streams associated with this scope of work may include: 

• Soil cuttings from installation of monitoring wells and soil borings 
• Decontamination fluids 
• Development and purge water from the monitoring wells 
• Personal Protective Equipment (PPE) 
• Used sampling supplies 
• Uncontaminated general construction debris 

4.2 Waste Management 
All IDW management actions will be documented in the field notes. Specific waste 
management procedures are documented in the IDW SOP. Based on historic analytical data, 
IDW is expected to be non-hazardous. 

4.2.1 Decontamination Fluids/Development Water 
Decontamination fluids and development water from the temporary monitoring wells will 
be contained either in drums or in bulk containers that will be transported on Base by the 
drilling subcontractor. The driller is responsible for transporting all IDW fluids to the wet 
well located at Lot 203 on Piney Green Road. The CH2M HILL Field Team Leader (FTL) will 
coordinate liquid disposal activities with the IDW subcontractor. A CH2M HILL 
representative will accompany the drillers and provide oversight when transferring IDW 
fluids to Lot 203. Adequate time will be allotted to allow for any solids to settle from the 
fluids prior to discharging to the wet well.  

4.2.2 Soil Cuttings 
Soil cuttings will be contained in DOT approved 55-gallon steel drums. If the soil is 
determined to be non-hazardous, the drilling subcontractor will move the drums to a 
temporary storage area located on Parachute Tower Road. The containers will be stored 
there until disposal. In accordance with the Investigation-Derived Waste Management Plan 
for Camp Lejeune, non-hazardous IDW will be stored for a maximum of 90 days.  
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Soil IDW is expected to be characterized as non-hazardous. However, if soil IDW is 
characterized as hazardous, then the drums will be marked with pre-printed hazardous 
waste labels that include the following information: accumulation start date, generator 
name, USEPA ID number, applicable waste codes, and the manifest number. The drums will 
be moved by a licensed hazardous waste transporter to the less-than-90-day storage facility 
located in Building S-962. Within 90 days from the accumulation start date, the soil will be 
transported offsite for disposal at a properly permitted RCRA Subtitle C treatment, storage, 
or disposal facility.  

The FTL will coordinate and oversee placement of the IDW in accordance with the Waste 
Management Plan. 

4.2.3 PPE and Trash 
PPE associated with the generation of non-hazardous waste will be collected in black, non-
translucent trash bags and disposed of in a dumpster aboard MCB Camp Lejeune. PPE 
associated with the generation of hazardous waste will be properly contained and disposed 
of at an offsite, permitted, Resource Conservation and Recovery Act (RCRA) Subtitle C 
treatment, storage, or disposal facility. 
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SECTION 5 

Data Management and Evaluation 

It is anticipated that data management activities will consist primarily of entering field and 
laboratory data onto computerized spreadsheets using database software, and tabulating 
field and analytical results for preparation of the report. 

An independent data validator will be subcontracted to validate laboratory analytical data. 
The analytical results will be evaluated to assess the technical adequacy and usability of the 
data. Data will be technically reviewed as described in the Master QAPP (CH2M HILL, 
2008). 

Once the data is received from the laboratory and is validated, an evaluation of the data will 
be completed. This task involves the evaluation of field-generated data including laboratory 
analytical data, water level measurements, boring log and well construction records, water 
quality measurements, and other field notes. Efforts under this task will include the 
tabulation of validated analytical data and field data, generation of well construction 
records, and generation of diagrams/figures/tables associated with field notes or data 
received from the laboratory (e.g., sampling location maps). 

The laboratory analytical results will be compared to the North Carolina Groundwater 
Quality Standards, North Carolina Department of Environmental and Natural Resources 
(DENR) Soil to Groundwater screening criteria, United States Environmental Protect 
(USEPA) Regional Screening Levels (RSLs) (adjusted), and base-wide background (metals 
only). 

A human health risk screening will be conducted to assess potential risks to construction 
workers during road construction. If risks to construction workers are identified, additional 
delineation and/or soil removal may be required. 
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SECTION 6 

Preliminary Assessment/Site Inspection Report 

A PA/SI Report will be prepared following the general format as presented in USEPA’s 
Guidance for Performing Preliminary Assessments Under CERCLA (1991) and USEPA’s 
Guidance for Performing Site Inspections Under CERCLA, Interim Final (1992) and will 
include: 

• A summary of the site-specific environmental setting, including topography, hydrology, 
geology, and hydrogeology. 

• A description of the field investigation activities. 

• Assessment of the significance, nature, and extent of hazardous substances. 

• Human Health Risk Screening 

• Conclusions and recommendations. 

A draft report will be issued to allow for a comment period. Any comments received will be 
addressed in the final version. 
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SECTION 7 

Project Management 

CH2M HILL’s primary participants for this project are as follows: 

• Mr. Matt Louth – Activity Manager 
• Ms. Keri Hallberg – Project Manager 
• Ms. Monica Fulkerson - Task Manager 
• Mr. Tegwyn Williams – Senior Reviewer 

Ms. Hallberg and Ms. Fulkerson will have the overall responsibility for conducting the field 
activities and completing the reports associated with this PA/SI. Mr. Williams will review 
the technical aspects of the work from project scoping to project completion. They will be 
supported by geologists, engineers, scientists, and risk assessors, as needed. Ms. Fulkerson 
will report to Ms. Hallberg and Mr. Louth who will then relay pertinent issues and maintain 
close contact with NAVFAC Mid-Atlantic and the Base. 
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SECTION 8 

Schedule 

The proposed schedule for conducting the PA/SI at French Creek is presented in Figure 8-1. 
The tasks presented in the PA/SI schedule corresponds to the tasks identified in this work 
plan. 
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ID Task Name Duration Start Finish Predecessors

1 French Creek PA/SI 454 days Wed 9/10/08 Mon 6/7/10

2 Work Plan 131 days Wed 9/10/08 Wed 3/11/09

3 Draft Work Plan 43 days Wed 9/10/08 Fri 11/7/08

4 Navy and Base Review 30 days Mon 11/10/08 Fri 12/19/08 3

5 Draft Work Plan 10 days Mon 12/22/08 Fri 1/2/09 4

6 Partnering Team Revi 28 days Mon 1/5/09 Wed 2/11/09 5

7 Final Work Plan 20 days Thu 2/12/09 Wed 3/11/09 6

8 Field Work 81 days Mon 5/11/09 Mon 8/31/09

9 Utility Clearance 3 days Mon 5/11/09 Wed 5/13/09

10 Environmental Sampli 28 days Thu 5/14/09 Mon 6/22/09 9

11 Laboratory Analysis 30 days Tue 6/23/09 Mon 8/3/09 10

12 Data Validation 20 days Tue 8/4/09 Mon 8/31/09 11

13 Reporting 216 days Mon 8/10/09 Mon 6/7/10

14 Preliminary Tech Mem 30 days Mon 8/10/09 Fri 9/18/09

15 Data Evaluation 15 days Tue 9/1/09 Mon 9/21/09

16 Draft Focused PA/SI R 60 days Tue 9/22/09 Mon 12/14/09 15

17 Navy and Base Review 30 days Tue 12/15/09 Mon 1/25/10 16

18 Draft Focused PA/SI R 10 days Tue 1/26/10 Mon 2/8/10 17

19 Partnering Team Revi 45 days Tue 2/9/10 Mon 4/12/10 18

20 Final Focused PA/SI R 40 days Tue 4/13/10 Mon 6/7/10 19
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Task Split Progress Milestone Summary Project Summary External Tasks External Milestone Deadline

Figure 8-1
Project Schedule
French Creek Road Extension PA/SI
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ID Task Name Duration

1 French Creek PA/SI 454 days

2 Work Plan 131 days

3 Draft Work Plan 43 days

4 Navy and Base Review 30 days

5 Draft Work Plan 10 days

6 Partnering Team Revi 28 days

7 Final Work Plan 20 days

8 Field Work 81 days

9 Utility Clearance 3 days

10 Environmental Sampli 28 days

11 Laboratory Analysis 30 days

12 Data Validation 20 days

13 Reporting 216 days

14 Preliminary Tech Mem 30 days

15 Data Evaluation 15 days

16 Draft Focused PA/SI R 60 days

17 Navy and Base Review 30 days

18 Draft Focused PA/SI R 10 days

19 Partnering Team Revi 45 days

20 Final Focused PA/SI R 40 days
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ID Task Name Duration

1 French Creek PA/SI 454 days

2 Work Plan 131 days

3 Draft Work Plan 43 days

4 Navy and Base Review 30 days

5 Draft Work Plan 10 days

6 Partnering Team Revi 28 days
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8 Field Work 81 days

9 Utility Clearance 3 days

10 Environmental Sampli 28 days

11 Laboratory Analysis 30 days

12 Data Validation 20 days
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ID Task Name Duration

1 French Creek PA/SI 454 days

2 Work Plan 131 days

3 Draft Work Plan 43 days

4 Navy and Base Review 30 days

5 Draft Work Plan 10 days
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8 Field Work 81 days
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TABLE 11-2 

DETECTED TARGET CONTAMINANTS IN GROUNDWATER 
CONFIRMATION STUDY 

SITE 28, HADNOT POINT BURN DUMP 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

Well No./Date 

Parameter 

1 Trans- 1,2-Dichloroethene 

1 DDE, P-P’ 
1 Dieldrin 

1 Oil & Grease 

1 Lead 

North 
Federal Carolina 

t- 

2%GWOl 
MCLs(‘) WQS(*) 7/7/84 

100 1 70 1 38 14 1 ND 1 ND 1 ND 1 ND I ND I ND I 
5 2.8 15 4.9 ND ND ND ND ND ND 

2 0.015 22 13 ND ND ND ND ND ND 

I 
None 1 None 1 0.003 

2 1.1 0.3 

100 150 ND 
I t 

None 1 2,100 1 ND 

2%GWOl 
12116186 

f  I  I  

ND 0.093 0.018 0.22 ND ND ND 

ND 0.028 ND 0.007 ND ND ND 

ND ND ND ND ND ND ND 

8 1 2 1 0.4 1 0.8 1 ND I ND I 9 I 
9.5 ND ND 21 INTF INTF 12.1 

12 ND ND 330 15.8 92.6 54 

ND NA ND NA ND 46.4 ND 

I40 ND 38 336 ND ND ND 

0.2 ] ND 1 0.3 I ND 1 0.8 1 0.7 I 0.5 I 
ND ND ND 39 ND 43.1 16 

58 ND 39 143 12.3 142 77 

INTF = Interference 
NA = Not Analyzed 
ND = Not Detected 

I Values reported are concentrations in micrograms per liter @g/L); this approximates parts per billion (ppb). 
Source: ESE, 1992. 
(I) Federal maximum contaminant levels (MCLs) established under the Safe Drinking Water Act of 1986. 
@) NCWQS - North Carolina administrative code, Title 15A, NC DEHNR, Subchapter 2L, Section .0202 - Water Quality Standards (WQS) for groundwater, November 8, 1993. 

Class GA Standards. 
c3) Federal action level established under the Safe Drinking Water Act of 1986. 



TABLE 11-4 

INORGANIC CONTAMINANTS IN GROUNDWATER 
REMEDIAL INVESTIGATION SCOPING 
SITE 28, HADNOT POINT BURN DUMP 

MCB, CAMP LEJEUNE, NORTH CAROLINA 

. . 

Zinc None 2,100 122 u 423 U 40.2 U 390 u 
Cyanide 200 154 10.0 u 10.0 u 1ou 10.0 u c 

Notes: J - Analyte present. Reported value may not be accurate or precise. 
U - Not detected above the level reported in laboratory or field blanks. 
UJ - The reported quantitation limits are estimated. 
R - Unreliable result. Analyte may or may not be present in the sample. 

Values reported are concentrations in micrograms per liter @g/L); this approximates parts 
per billion (ppb). 



TABLE 28 - 2 
LEAD AND MANGANESE IN GROUNDWATER - SITE 28 

OPERABLE UNIT NO. 7 - SITE 28 
FINAL CLOSE OUT REPORT, CT0 - 0120 

MCB, CAMP LEJEUNE, NORTH CAROLINA 

Monitoring 
Manganese Comparison 

Well ID 
Criteria July Feb 

NCWQS MCL ROD 1996 1997 

2X-MWOl 250 214 
28-MW02 50 NE 50 174 185 
28-MW07 860 460 

1997 1998 1998 (1) 1998 1999 1999 1999 1999 (2) ~1 
Notes: 

All concentrations are presented in micrograms per liter @g/L). 
(1) = Confirmatory Sampling Begins. 
(2) = Sampling was discontinued at monitoring wells 28-MWOI and 28-MW02, manganese was also discontinued for analyzation 
B = Reported value is < CRDL, but >IDL. 

NA = Not Applicable 
ND = Not Detected 
NS = Not Sampled 
NE = Not Established 

NCWQS = North Carolina Water Quality Standard, 2L. 
MCL = United States Environmental Protection Agency, Maximum Contaminant Level. 
ROD = Record of Decision for Operable Unit No. 7 - Sites 1 and 28 (Baker, May 1996). ,, yr:y:,$ e:: :j-cc-,- 

1 a’&& &l,,, _, >-“.’ ~:&?~$~~ = Shading indicates that a concentration is above the comparison criteria. 
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SECTION B.1 

Introduction, Purpose, and Scope  

Marine Corps Base (MCB) Camp Lejeune is planning an environmental investigation in 
support of the French Creek Road Extension construction project. The environmental 
investigation will be conducted under Contract N-62470-08-D-1000, Contract Task Order 
(CTO)-011.  

The results of the environmental investigation will determine if any impacts to soil and 
groundwater resulting from Installation Restoration (IR) Site 28 or other historical activities 
will impact construction. To support site investigation effort, this archival records search 
report has been prepared to provide a narrative of the historical activities in the vicinity of 
the French Creek Road Extension investigation area that may have resulted in 
environmental contamination.  

The archival records search is an investigative review of existing information about the site 
and its surrounding area, with an emphasis on obtaining information from personnel and 
historical resources that might indicate a potentially hazardous release to the environment. 
The scope of the report includes: 

A review of existing information about the site (including MCB Camp Lejeune maps, 
drawings, and reports, and interviews with MCB Camp Lejeune personnel). 

Collection of additional information about the site.  

A complete listing of resources identified and investigated for this report is provided in 
Attachment 1. Attachment 1 also includes details concerning the reviews of the historical 
information from the Marine Corps Library at Quantico, National Archives and Records 
Administration (NARA) map and text files, and MCB Camp Lejeune base files. 
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SECTION B.2 

Site Information 

2.1 Ownership and Operational History 

2.1.1 MCB Camp Lejeune Ownership History 
The history of the land now occupied by MCB Camp Lejeune is documented primarily 
through land records and maps. Following the start of World War II (WWII), the War 
Department began purchasing tracts of land in 1941 from local residents to meet the need 
for an East Coast amphibious training facility. Prior to the Marines occupation, the land had 
been occupied by white and African-American communities and farms since the Colonial 
era. The land contained plantation houses, cabins, farm buildings, tobacco barns, stores, and 
various cemeteries (Global Security Website, 2007).  

The initial land transferred to the government was acquired in 14 different transactions 
between April and October 1941 and totaled 173.8 square miles or 111,155 acres, of which 
there were 85,155 land acres and about 26,000 acres under water (Loftfield, 1981, Louis 
Berger Group, 2002). The individual tracts of land were grouped into various ‘Areas’ for 
consolidation.  

2.1.2 French Creek Road Extension Investigation Area 
The French Creek Road Extension investigation area is located between Julian C. Smith 
Road and McHugh Boulevard in the Hadnot Point area of Camp Lejeune. IR Site 28, the 
Hadnot Point Burn Dump, is located within the French Creek investigation area along the 
eastern bank of the New River and is surrounded by the Hadnot Point Sewage Treatment 
Plant to the north, wooded areas to the east and south, and the New River to the west.  

A remedial investigation (RI), feasibility study (FS), Proposed Remedial Action Plan 
(PRAP), Record of Decision (ROD) and Closeout Report have been completed for IR Site 28. 
In addition, Land Use Controls (LUCs) are in place. Section 2 of the Work Plan provides 
additional information regarding these investigations. 

The Base Safety Specialist stated that he did not have any information pertaining to the 
French Creek Road Extension investigation area, but indicated that it was common to burn 
different types of oils, paints, wood products and other items as a means of disposal 
(Richardson, 2008). 
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Resource Review Summary  

The following table provides a summary of the specific references identified for review, 
interview, or contact for the archival report. 

Resource Actions Completed  

Quantico, Virginia, Marine Corps Library, 
Gray Research Center 

Reviewed all available file folders related to Camp Lejeune – 
Made copies of relevant historic maps.  No files to copy.  

US National Archives (NARA II) Historical 
Files 

Deborah Edge/National Archives Text File 

Reviewed text and drawing files from Text and Cartographic 
Divisions.  Made copies of relevant files and maps.  

See US National Archives Files Review 

Camp Lejeune Technical Records files Reviewed and copied all relevant documents related to 
historical land use for each site. 

Camp Lejeune Personnel 

Linda Futrell/ Realty Specialist Contacted and interviewed 

Dennis Dunham/ Technical Records Contacted and interviewed 

Duane Richardson/ Base Range Safety 
Officer  

Contacted and interviewed 

  

Marine Corps Library Review 

Text Division  
Contact: Gregory Cina 

Site Visit: October 7, 2008 

File review at Marine Corps Base, Quantico, Virginia, Gray Research Center, Marine Corps 
Archives and Special Collections.  

Several historic maps were digitally copied; however, no pertinent text documents were 
obtained from the file review. 

List of Documents Obtained from Marine Corp Library 
• “Camp Lejeune, New River, North Carolina”, August 1943. 

• “Combat Training Chart, United States East Coast, North Carolina, Approaches to 
New River”, December 26, 1987. 

• “New River”, 1972. 

• “Jacksonville South Quadrangle”, NW/4 New River 15’ Quadrangle, USGS, 1952. 

• “North Carolina, Approaches to New River”, November 1950. 
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RESOURCE REVIEW SUMMARY 

National Archives and Records Administration Review 

Text Division 
Contact: Ms. Deborah Edge, 301-837-1687 
Site visits on September 15 - 18, 2008 

Reviewed 12 boxes of files associated with the Marine Corps, 1939-1950 

• Record Group 127 (USMC), Office of the Commandant, General Correspondence, 
January 1939-June 1950, 1275/70-800 (10/45-1/47) to 1275/70-727 (1/44-12/47), Box 218. 

• Record Group 127 (USMC), Office of the Commandant, General Correspondence, 
January 1939-June 1950, 1275/70-800 (10/44-1/45) to 1275/70-800 (7/45-9/45), Box 219. 

• Record Group 127 (USMC), Office of the Commandant, General Correspondence, 
January 1939-June 1950, 1275/70-800 (10/44-1/45) to 1275/70-800 (7/45-9/45), Box 220. 

• Record Group 127 (USMC), Office of the Commandant, General Correspondence, 
January 1939-June 1950, 2295-10 Brooklyn to 2285-10 Camp Lejuene, Box 1570. 

• Record Group 127 (USMC), Office of the Commandant, General Correspondence, 
January 1939-June 1950, 2295-10 Camp Lejuene to 2285-10 Camp Lejuene, Box 1571. 

• Record Group 127 (USMC), Office of the Commandant, General Correspondence, 
January 1939-June 1950, 2295-10 Camp Lejuene to 2285-10 Camp Lejuene, Box 1572. 

• Record Group 127 (USMC), Quartermaster, General Correspondence, January 1940, 215-
3, Box 144. 

• Record Group 127 (USMC), Quartermaster, General Correspondence, January 1940, 215-
3, Box 145. 

• Record Group 127 (USMC), Quartermaster, General Correspondence, January 1940, 215-
3, Box 146. 

• Record Group 127 (USMC), Quartermaster, General Correspondence, January 1940, 215-
3, Box 147. 

• Record Group 127 (USMC), Quartermaster, General Correspondence, January 1940, 215-
3, Box 148. 

• Record Group 127 (USMC), Records of the USMC, Division of Public Information, 
General Correspondence, 1942- 1950, Box 1 of 1. 

The boxes contained information primarily related to basic activities and events occurring at 
Camp Lejeune, as well as general ordnance orders and supply issues.  Several historic maps 
were found showing the French Creek area. 

List of Documents Obtained from National Archives 
• “Camp Lejeune General Area Map”, February 12, 1942. 
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• “Camp Lejeune General Area Map”, March 11, 1947. 

• “Camp Lejeune, New River, North Carolina”, August 1943. 

• “Camp Lejeune, North Carolina”, Vicinity Map, February 1947. 

• “Division Training Area, Camp Lejeune, North Carolina”, June 30, 1946. 

• “Division Training Area, Camp Lejeune, North Carolina”, June 30, 1947. 

• “Fleet Marine Force, 2nd Marine Division, Shop Area, Location and Index Plan”, Vicinity 
Map, April, 28, 1950. 

• “Index Sheet to Accompany Annual Report Maps, Camp Lejeune, North Carolina”, June 
30, 1947. 

•  “Map of Magazine Area, Camp Lejeune, North Carolina”, June 30, 1947. 

MCB Camp Lejeune Base Site Visit and Records Review 
Base Contact: Ms. Linda Futrell, Public Works Division, 910-451-2818 x3257 

File reviews of records in the base Technical Records office were conducted during the site 
visit. Additionally, interviews were conducted with Dennis Dunham/Technical Records, 
and Duane Richardson/EOD Base Range Safety Officer.  

List of Documents Obtained from Camp Lejeune 

Base Real Estate Office 

• “Division Training Area, Camp Lejeune, North Carolina”, June 30, 1946. 

• “Division Training Area, Camp Lejeune, North Carolina”, June 30, 1952. 

• “Existing Conditions: Hadnot Point and French Creek”, Grid G8, December 20, 2004. 

• “Existing Conditions: Hadnot Point and French Creek”, Grid H8, December 22, 2004. 

•  “Existing Conditions: Hadnot Point, French Creek, and Cogdels Creek”, Grid G8, 
September 2, 2008. 

• “Existing Conditions: Hadnot Point, French Creek, and Cogdels Creek”, Grid H8, 
September 2, 2008. 

• “French Creek Areas 300-400-500”, 1985. 

• “Hadnot Point Regimental Areas 400-500, Division Shops Area 1800, and French Creek 
Area”, 1985. 

• “Map of Magazine Area, Camp Lejeune, North Carolina”, June 30, 1949. 

Base Library 

• Louis Berger Group, Inc. Under USCOE, Wilmington District Contract DACWS4-99-C-
0004, Semper Fidelis: A Brief History of Onslow County, North Carolina and MCB, Camp 
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Lejeune, 2002, United States Marine Corps, Lt. Col Lynn J. Kimball (USMC, Retired) 
Consulting Historian. 

• Lotfield, Thomas, C. Principal Investigator. UNCW, August 1981. Archeological and 
Historical Survey of USMC Base, Camp Lejeune; Naval Facilities Engineering Command 
Norfolk, Coastal Zone Resource Corp., Vol. II, Contract No. N62470-79-C-4273. 
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SECTION C.1 

Introduction 

This document has been prepared to serve as a Field Sampling Plan (FSP) for the Preliminary 
Assessment/Site Inspection (PA/SI) in the French Creek Road Extension area aboard Marine 
Corps Base (MCB) Camp Lejeune in Onslow County, North Carolina.  This FSP sets forth site 
specific procedures for field activities and for the analysis of surface soil, subsurface soil, and 
groundwater samples. 

All field activities will be conducted by CH2M HILL or subcontractors under the direct 
supervision of CH2M HILL. Field activities unless otherwise noted in the FSP will follow the 
procedures described in the Master Project Plans. 
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SECTION C.2 

Field Activities 

The PA/ SI for the French Creek Road Extension will include the following field activities: 

• Site clearing 
• Buried utility locating 
• Surface and subsurface soil sampling using direct push technology (DPT) 
• Installation and development of temporary groundwater monitoring wells  
• Collection and analysis of groundwater samples 
• Surveying 

Each activity is described in detail in the French Creek Road Extension Work Plan and Master 
Project Plans.  Table C-1 summarizes the proposed field activities, including the number and 
type of samples that will be collected at each location.  Proposed sampling locations are shown 
in Figure 3-1 and Figure 3-2 in the Work Plan.  

TABLE C-1 
Summary of Samples 

Field Activity No. of Samples Media Analysis 

Surface Soil Sampling  15 Soil 
− Lithology  
− Volatile Organic Compounds (VOCs),  
− Semivolatile Organic Compounds (SVOCs),  
− Polychlorinated biphenyls (PCBs),  
− Pesticides  
− Target analyte list (TAL) Metals, and 
−  2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD), 

within Site 28 only 
Subsurface Soil Sampling  15 Soil − Lithology  

− VOCs,  
− SVOCs,  
− PCBs,  
− Pesticides  
− TAL Metals, and 

      --      TCDD, within Site 28 only 

Groundwater Sampling  10 GW − VOCs,  
− SVOCs,  
− PCBs,  
− Pesticides, 
− TAL Metals, and  
− Field Parameters 
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SECTION C.3 

Sample Designation 

In order to identify and accurately track the various samples, all samples collected during this 
investigation, including quality assurance/quality control (QA/QC) samples, will be 
designated with a unique number.  The number will serve to identify the investigation, the site, 
the sample media, sampling location, the depth (soil and groundwater collected from soil 
boring) or round (groundwater) of sample, and QA/QC qualifiers. 

The sample designation format is as follows: 

Site#-Media/Station# or QA/QC-Year/Round or Depth Interval 

An explanation of each of these identifiers is given below. 

Site#: This investigation includes Site 28 under the Installation Restoration (IR) 
Program.  Therefore, the prefix “IR28” will be used.  

Media: GW = Groundwater from temporary wells 
SS = Surface soil  
IS = Subsurface soil 

Station#: Each monitoring well will be identified with a unique identification 
number.  Existing monitoring well numbers will be used.   

QA/QC: D = Duplicate Sample (following sample type/number) 
FB = Field Blank 
ER = Equipment Rinsate 
TB = Trip Blank 

For QA/QC samples the date and year will be in a MMDDYY format, such as May 14, 2008 
would be referred to as 051408. 

All matrix spike/matrix spike duplicate (MS/MSD) samples will be entered in the same line as 
the field sample on the chain of custody.  The total number of sample containers submitted will 
be entered on the chain of custody and “MS/MSD” will be indicated in the comments section. 

Year/Round#:  Year/Round indicators will be used for samples collected from monitoring 
wells.  Each round of sampling will have a distinct identification number. 

“08” = year 2008 
“A” = sampling during the first quarter at the site   

Depth Interval: Depth indicators will be used for soil samples collected using DPT.  The number 
will reference the depth interval (in feet) of the sample. 

2-3 = 2 to 3 feet bgs 
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Under this sample designation format, the sample designation IR28-GW01-08A refers to: 

IR28-GW01-08B IR Site 28 
IR28-GW01-08B Groundwater sample from temporary well IR28-TW01 
IR28-GW01-08B Sampled in the second quarter of 2008 

The sample designation format for QA/QC IR28-TB105148 refers to: 

IR28-TB1051408 IR Site 28 
IR28-TB1051408 Trip Blank #1 
IR28-TB1051408 Date sampled 

This sample designation format will be followed throughout the project.  Required deviations to 
this format in response to field conditions will be documented. 
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SECTION C.4 

Sample Handling and Analysis 

4.1 Sample Preservation and Handling 
Sample preservation and handling are described in depth in Section 5 of the Master QAPP. 
QA/QC samples, with the exception of trip blanks, will be collected in the same containers with 
preservatives as the field samples.  The preservative and holding time for analysis is shown in 
Table C-2. 

TABLE C-2 
Sample Containers, Preservation, and Holding Times 
Field Sampling and Analysis Plan, French Creek Road Extension, MCB Camp Lejeune 

Analysis Matrix Method Container Preservation 
Maximum Hold 

Time 

VOC Aqueous SW846 8260B  
3 x 40 mL Glass 
voa vials with 
septa 

Cool to 4°C, 
HCl to pH<2 

14 days to 
analysis 

VOC Solid SW846 8260B   3 x  .5 g Encore Cool to 4°C  
48 hours to 
extraction / 14 
to analysis  

SVOC, 
Pesticides and 
PCBs 

Aqueous SW846 8270C, 
8081A, 8082  

2 x 1000 mL   
Glass amber  
for each 
parameter  

Cool to 4°C 
7 days to 
extraction / 40 
to analysis  

SVOC, 
Pesticides and 
PCBs 

Solid SW846 8270C, 
8081A, 8082  

1 x 8 oz Glass 
jar Cool to 4°C 

 14 days to 
extraction / 40 
to analysis  

TAL Metals Aqueous SW846 6010A, 
7470A  

 500 1000 mL 
Poly  

Cool to 4°C, 
HNO3 to pH<2 

6 months  (28 
days for Hg)  

TAL Metals Solid SW846 6010B/ 
7471A  

100 g  4 oz. 
glass jar  Cool to 4°C 6 months  (28 

days for Hg)  

TCDD Solid SW846 8290 1 x 4 oz amber 
jar Cool to 4°C 

30 days to 
extraction/45 
days to analysis 

 

4.2 Chain-of-Custody and Field Logbook 
Chain of Custody and field logbook requirements are described in Section 6 of the Master 
QAPP.  
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SECTION 1 

Project Management 

1.1 Introduction  
This site-specific Quality Assurance Project Plan (QAPP) is meant to serve in conjunction 
with the Marine Corps Base (MCB) Camp Lejeune Master Project QAPP (CH2M HILL, 
2008). Site-specific information is contained within this QAPP. This document applies only 
to the French Creek Road Extension Preliminary Assessment /Site Investigation and is a 
component of the Work Plan (WP). The QAPP describes the data quality objectives (DQOs), 
specific quality assurance (QA) and quality control (QC) activities, and laboratory activities 
necessary to achieve the DQOs of the project. Subcontractors will be required to review this 
site-specific QAPP. Subcontractors will be expected to adhere to the procedures specified in 
this document. 

The requirements of this document apply to contractors and subcontractors. Deviations 
from these procedures will be documented. 

This section provides an overview of the following topics: 

• Laboratory organization roles and responsibilities 
• Project quality objectives (PQOs) and criteria for measurement data 
• Laboratory personnel special training requirements and certifications 

Section 2 describes the measurement and data acquisition procedures and the analytical 
methods to be performed in support of this monitoring. It addresses the following 
laboratory aspects of measurement and data acquisition: 

• Sampling method requirements 
• Sample handling and custody requirements 
• Analytical method requirements 
• QC requirements 
• Instrument and equipment testing, inspection, and maintenance requirements 
• Instrument calibration and frequency 
• Inspection and acceptance requirements for supplies and consumables 
• Data acquisition requirements 

Section 3 describes the laboratory assessment and oversight activities that will be followed 
to determine whether the QC identified this QAPP is being implemented and documented 
as required. 

Section 4 presents the data review, validation, and evaluation requirements. 

1.1.1 Distribution List and Signoff Sheet 
Table 1-1 identifies all recipients of the Sampling and Analysis Plan (SAP)/QAPP and is not 
exclusively for CH2M HILL personnel.  
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TABLE 1-1 
Distribution List 

Name of 
SAP 

Recipients Title/Role Organization 
Telephone 

Number 

E-mail Address 
or Mailing 
Address Signature 

SAP/QAPP 
Section 

Reviewed 

Date 
SAP/QAPP 

Read 

Bryan K. 
Beck 

Navy 
Technical 
Representative 
(NTR) 

Naval Facilities 
Engineering 
Command 
(NAVFAC) 
Mid-Atlantic 

(757) 322-
4734 

bryan.beck@ 
usmc.mil 

   

Bob 
Lowder 

Environmental 
Engineer 

MCB Camp 
Lejeune- 
Environmental 
Management 
Division 
(EMD) 

(910) 451-
9607 

robert.a.lowder@
usmc.mil 

   

Gena 
Townsend 

Remedial 
Project 
Manager 
(RPM) 

U.S. 
Environmental 
Protection 
Agency 
Region 4 

(404) 562-
8538 

towsend.gena@ 
epa.gov 

   

Randy 
McElveen 

RPM North 
Carolina 
Department of 
the 
Environment 
and Natural 
Resources 
(NCDENR) 

(919) 508-
8467 

randy.mcelveen@
ncmail.net 

   

Matt Louth Activity 
Manager (AM) 

CH2M HILL  (757) 671-
6240 

matt.louth@ 
ch2m.com 

   

Keri 
Hallberg 

Project 
Manager (PM) 

CH2M HILL  (704) 543-
3260 

Keri.hallberg@ 
ch2m.com 

   

 

1.1.2 Laboratory Work Group 
The selected laboratory is responsible for analyzing samples collected during field activities, 
in accordance with the SAP and the laboratory comprehensive quality assurance project 
plan (CQAPP). The laboratory PM or client service manager acts as a liaison between the 
Project Chemist (PC) and the field and laboratory operations and is responsible for the 
following: 

• Receipt of sample custody from the field team members, verification of sample integrity, 
and transfer of sample fractions to the appropriate analytical departments 

• Coordination of sample analyses to meet project objectives 

• Preparation of analytical reports 

• Review of laboratory data for compliance with method requirements 

• Review of any QC deficiencies reported by the analytical department manager 

• Coordination of any data changes resulting from review by the project QA supervisor or 
the PM 

mailto:bryan.beck@�usmc.mil
mailto:bryan.beck@�usmc.mil
mailto:robert.a.lowder@�usmc.mil
mailto:robert.a.lowder@�usmc.mil
mailto:towsend.gena@�epa.gov
mailto:towsend.gena@�epa.gov
mailto:randy.mcelveen@�ncmail.net
mailto:randy.mcelveen@�ncmail.net
mailto:matt.louth@�ch2m.com
mailto:matt.louth@�ch2m.com
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• Completion of data package deliverables 

• Communication with the PC pertaining to analytical and QC issues 

• Response to questions from the project team during the data quality evaluation (DQE) 
process 

1.1.3 Laboratory Communication 
TABLE 1-2 
Communication Pathways 

Communication 
Drivers 

Responsible 
Affiliation Name 

Phone Number 
and/or e-mail Procedure, Pathway, etc. 

Communication 
with Navy (lead 
agency) 

NTR/ RPM  Bryan Beck 
bryan.beck@ 
usmc.mil 

(757) 322-4734 

Primary point of contact (POC) for 
Navy; can delegate communication to 
other internal or external points of 
contact. RPM will notify USEPA and 
NCDENR via email or telephone call 
within 24hrs for field changes effecting 
the scope or implementation of the 
design occur. Navy will have 30 days 
for Work Plan (WP) review. All 
sampling data will be presented and 
discussed during partnering meetings.

Communication 
with USEPA 
Region 4 

USEPA 
Region 4 
RPM 

Gena 
Townsend 

townsend.gena@
epa.gov 

(404) 562-8538 

Primary POC for USEPA; can 
delegate communication to other 
internal or external points of contact. 
Upon notification of field changes, 
USEPA will have 24hrs to approve or 
comment on the field changes. All 
data results will be presented and 
discussed during partnering meetings 

Communication 
with NCDENR 

NCDENR 
RPM 

Randy 
McElveen 

randy.mcelveen@
ncmail.net 

(919) 508-8467 

Primary POC for NCDENR; can 
delegate communication to other 
internal or external points of contact. 
Upon notification of field changes, 
NCDENR will have 24hrs to approve 
or comment on the field changes. 

Communication 
regarding overall 
project status and 
implementation 
and primary POC 
with Navy RPM, 
USEPA, and 
NCDENR 

CH2M HILL 
AM Matt Louth 

matt.louth@ 
ch2m.com 

(757) 671-6240 

Oversees project and will be informed 
of project status by the PM. If field 
changes occur AM will work with the 
Navy RPM to communicate in field 
changes to the team via email within 
24hrs. All data results will be 
communicated to the project team 
during the first partnering meeting 
following data receipt. 

Technical 
communications 
for project 
implementation, 
and data 
interpretation 

CH2M HILL 
Senior 
Consultants 

Teg Williams 
tegwyn.williams@
ch2m.com 

(704) 543-3297 

Contact senior consultant regarding 
questions/issues encountered in the 
field, input on data interpretation, as 
needed. Sr. Consultants will have 24 
hrs to respond to technical field 
questions as necessary. Additionally, 
Sr. consultants will review of the data 
as necessary prior to partnering team 
discussion and reporting review. 

mailto:bryan.beck@�usmc.mil
mailto:bryan.beck@�usmc.mil
mailto:townsend.gena@epa.gov
mailto:townsend.gena@epa.gov
mailto:randy.mcelveen@ncmail.net
mailto:randy.mcelveen@ncmail.net
mailto:matt.louth@�ch2m.com
mailto:matt.louth@�ch2m.com
mailto:tegwyn.williams@ch2m.com
mailto:tegwyn.williams@ch2m.com
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TABLE 1-2 
Communication Pathways 

Communication 
Drivers 

Responsible 
Affiliation Name 

Phone Number 
and/or e-mail Procedure, Pathway, etc. 

Communications 
regarding project 
management and 
implementation 

PM Keri Hallberg 
keri.hallberg@ 
ch2m.com 

(704) 543-3260 

All information and materials about 
the project will be forwarded to the 
Navy, Activity Mangers and Senior 
Consultants as necessary. POC for 
field sampling team. 

Health & Safety  
CH2M HILL 
Site Safety 
Coordinator  

TBD  

Responsible for the adherence of 
team members to the site safety 
requirements described in the HASP. 
Will report health and safety incidents 
and near losses to PM. 

WP changes in 
field 

Field Team 
Leader (FTL) TBD  

Documentation of deviations from the 
WP will be made in the field logbook 
and the PM will be notified 
immediately. Deviations will be made 
only with approval from the PM. 

QAPP Field 
Changes/ Field 
Progress 
Reports 

FTL  TBD   

Documentation of field activities and 
WP deviations (made with the 
approval of AM and/or  Quality 
Assurance Officer) in field logbooks; 
provide daily progress reports to PM. 

Data tracking 
from field 
collection to 
database upload 

 
Environmental 
Information 
Specialist 

Genevieve 
Moore 

genevieve.moore
@ch2m.com 

(757) 671-6284 

Tracking data from sample collection 
through database upload. 

Reporting Lab 
Data Quality 
Issues 

Laboratory 
QA officer 

Virginia 
Zusman/GPL 
Laboratories 

zusman@ 
gplab.com 
(301) 694-5310 

All QA/ QC issues with project field 
samples will be reported within 2 
days to the project chemist by the 
laboratory. 

Reporting Lab 
Data Quality 
Issues (Dioxin) 

Assistant 
Director 

Jeannie 
Milholland/ 
SGS 
Paradigm 

jeannie.milholland@
sgs.com 
(910) 350-1903 

All QA/ QC issues with project field 
samples will be reported within 2 
days to the project chemist by the 
laboratory. 

Field and 
analytical 
corrective 
actions (CAs) 

Project 
Chemist (PC) 

Anita 
Dodson 

anita.dodson@ 
ch2m.com 
(757) 671-6218 

Any CAs for field and analytical 
issues will be determined by the FTL 
and/or the PC and reported to the PM 
within 4hrs. 

Release of 
Analytical Data PC Anita 

Dodson 

anita.dodson@ 
ch2m.com 
(757) 671-6218 

No analytical data can be released 
until validation of the data is 
completed and has been approved by 
the PC. The PC will review analytical 
results within 7 days of receipt for 
release to the project team. 

Field corrective 
actions FTL and PM TBD/Keri 

Hallberg 

keri.hallberg@ 
ch2m.com 

(704) 543-3260 

Field and analytical issues requiring 
corrective action will be determined 
by the FTL and/or PM; the PM will 
ensure QAPP requirements are met 
by field staff 

 

mailto:keri.hallberg@�ch2m.com
mailto:keri.hallberg@�ch2m.com
mailto:genevieve.moore@ch2m.com
mailto:genevieve.moore@ch2m.com
mailto:zusman@�gplab.com
mailto:zusman@�gplab.com
mailto:anita.dodson@�ch2m.com
mailto:anita.dodson@�ch2m.com
mailto:anita.dodson@�ch2m.com
mailto:anita.dodson@�ch2m.com
mailto:keri.hallberg@�ch2m.com
mailto:keri.hallberg@�ch2m.com
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FIGURE 1-1 
Project Organization 

 

 

Laboratory  
SGS Paradigm 

Jeannie 
Miholland 
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1.2 Quality Objectives and Criteria for Laboratory Measurement 
Data 

This section defines the levels of data and briefly outlines the DQO development process for 
this project. The level of data quality is dependent on the objective use of the results 
supported by the data. This subsection also provides the quantitative quality objectives and 
measurement performance criteria for the analytical data. 

1.2.1 Levels of Data Quality 
The data use determines the required levels of data quality. The two categories of data 
quality established by the USEPA, screening and definitive, are defined as follows: 

Screening data are generated by rapid methods of analysis with less rigorous sample 
preparation, calibration and/or QC requirements as compared to the requirements for 
producing definitive data. Sample preparation steps commonly are restricted to simple 
procedures such as dilution with a solvent, instead of elaborate extraction/digestion and 
cleanup. Screening data may provide analyte identification and quantitation, although the 
quantitation may be relatively imprecise, unless USEPA reference methods are used. 
Physical test methods such as dissolved oxygen (DO) measurements, temperature and pH 
measurements, moisture content, turbidity, conductance, etc., have been designated by 
definition as screening techniques. 

Depending on the DQOs, screening methods may require confirmation samples that 
generate definitive data. Confirmation samples will be selected to include both detected and 
non-detected results from the screening technique. 

Definitive data are generated using rigorous analytical methods such as approved USEPA 
reference methods. Data are analyte-specific, and both identification and quantitation are 
confirmed. These methods have standardized QC and documentation requirements. 
Definitive data are not restricted in their use unless quality problems require data 
qualification. 

Four levels of data reporting may be performed as part of this field effort, with each level 
having different supporting QA/QC documentation. The four levels correspond to QC 
Levels I, II, III, and IV. Level I data reporting includes field monitoring activities such as 
measurements of pH, temperature, conductivity, DO, oxidation reduction potential (ORP), 
and turbidity. Level II data reporting may include screening activities, which are indicative 
of the nature of contamination, whereas Level III data reporting provides definitive or 
confirmation data. Level IV data reporting includes the highest level of QC with significant 
additional documentation. 

Level IV data packages will be requested for this project.  

Level I–Field Surveys 
Level I encompasses field monitoring or screening activities and does not require formal 
data package deliverables. Level I activities are focused on easily measured bulk 
characteristics of a sample such as pH, conductivity, ORP, and DO. Monitoring results, as 
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well as pertinent data concerning the sampling event, will be documented in the bound field 
book. Level I documentation will consist of the following: 

• Instrument identification 
• Calibration information (standards used and results) 
• Date and time of calibration and field measurements 
• Field measurement results 

The logbooks will be reviewed daily by the FTL for completeness and correctness. No 
additional documentation or DQE is required. 

Level II–Screening Activities, Physical Parameters, and Investigation-derived Waste Analyses  
Level II includes the analyses submitted to the laboratories for screening, physical 
parameter testing, and analyses associated with the characterization of the investigation- 
derived waste (IDW) samples. Samples submitted for analysis under Level II will require 
the delivery of an analytical data package. Level II documentation will consist of the 
following: 

• Case narrative 
• Sample results 
• Selected QC information such as surrogate recovery 
• Associated blank results 
• Completed chain-of-custody and any sample receipt information 

Level III–Laboratory Analysis 
The purposes of Level III data include the following: 

• To further define the nature and extent of contamination at MCB, Camp Lejeune; 
• To define the risk associated with contamination;  
• To define the fate and transport mechanisms of site-related contaminants; and 
• To monitor contaminant levels at the Base. 

The list of methods and the corresponding target compound lists (TCLs) will be designed to 
meet the needs of the specific project. In general, samples will be analyzed using USEPA-
approved methods from the current edition of SW-846, Test Methods for Evaluating Solid 
Waste. Specific methods are included in the site-specific QAPPs.  

Level IV–Laboratory Analysis  
The requirements for Level IV documentation also are described in Table 2-15. This level 
provides the most stringent level of documentation, and allows the data reviewer or data 
validator to recreate the analytical sequence and evaluate raw data such as quantitation 
reports generated from the instrumentation used in the analyses. The list of methods 
(presented in Table 2-3) and the corresponding target analytes have been designed to 
evaluate the potential for contamination at the site. Samples will be analyzed using USEPA-
approved methods, including methods from the following documents: 

• SW-846–Test Methods for Evaluating Solid Waste (USEPA, 1998) 
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A Level IV data package will be provided by the laboratory for all methods in this project, 
excluding IDW. 

1.2.2 Data Quality and Sampling Objectives  
The data quality objectives (DQOs) for the project were established based upon the Guidance 
for the Data Quality Objectives Process (USEPA, 2000). The DQOs are the basis for the design 
of the data collection plan and, as such, specify the type, quality, and quantity of data to be 
collected and how the data are to be used to make the appropriate decisions for the project. 

DQOs are qualitative and quantitative statements, developed using the USEPA DQO 
process, that clarify study objectives, define the appropriate type of data, and specify 
tolerable levels of potential decision errors that will be used as a basis for establishing the 
quality and quantity of data needed to support decisions. DQOs define the performance 
criteria that limit the probabilities of making decision errors by considering the purpose of 
collecting data, defining the appropriate type of data needed, and specifying tolerable 
probabilities of making decision errors. The seven-step DQO process is as follows: 

• Step 1 – State the Problem 
• Step 2 – Identify the Decision 
• Step 3 – Identify the Inputs to the Decision 
• Step 4 – Define the Boundaries of the Work 
• Step 5 – Develop a Decision Rule 
• Step 6 – Specify Tolerable Limits on Decision Errors 
• Step 7 – Optimize the Design for Obtaining Data 

The following sections present the seven-step DQO process developed for the French Creek 
Road Extension at this time. As the monitoring program develops, DQOs will be re-
evaluated and refined as appropriate. 

Step 1 – State the Problem 
The U.S. Marine Corps plans to extend French Creek Road in the Hadnot Point area of MCB 
Camp Lejeune. A portion of the proposed extension is located within Installation 
Restoration Site 28, the former Hadnot Point Burn Dump. A Preliminary Assessment/Site 
Inspection WP has been prepared to evaluate the presence and nature of environmental 
impacts resulting from historical land use practices in the vicinity of the planned French 
Creek Road Extension area, which may result in potential risks to construction workers 
during road construction.  

Step 2 – Identify the Decision 
The principal study questions identified at this time are: 

• Is there a potential risk to human health and/or the environment during French Creek 
Road extension construction activities? 

• Is additional environmental assessment necessary? 
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Step 3 – Identify the Inputs to the Decision 
Inputs that are readily available consist of: 

• North Carolina 2L Groundwater Quality Standards (NCGWQS) 
• NCDENR Soil to Groundwater screening criteria 
• USEPA Regional Screening Levels (RSLs) (adjusted) 
• Camp Lejeune Base-wide background concentrations (metals only) 
• Well construction diagrams, water elevation, and water quality data from previous 

investigations conducted at Site 28 

Inputs requiring additional data collection: 

• Groundwater data of sufficient quantity and quality from temporary wells installed in 
the uppermost aquifer located around along the proposed French Creek Road Extension 

• Soil data of sufficient quantity and quality from DPT borings located along the proposed 
French Creek Road Extension 

Step 4 – Define the Boundaries of the Work  
Groundwater and soil samples will be collected along the proposed French Creek Road 
Extension as shown on Figure 3-2 in the SAP. Groundwater samples will be collected from 
an estimated depth of 3 to 6 feet. Surface soil samples will be collected from 0 to 1 foot 
below ground surface and subsurface soil samples will be collected from 1 to 5 ft below 
ground surface.  

Step 5 – Develop a Decision Rule 
The decision rule developed for the proposed French Creek Road Extension at this time is as 
follows: 

• If concentrations of contaminants, as established via statistically significant trend 
analysis of analytical data for each individual sample, exceed any of the screening 
criteria, then the contaminant will be considered a site-specific contaminant of potential 
concern for the risk assessments and potential additional environmental investigation. 

Step 6 – Specify Limits on Decision Errors  
In the absence of environmental data, specification of tolerable limits on the decision errors 
will not be performed at this time. Potential decision errors include: 

• Method detection limits (MDLs) insufficient for comparison to screening criteria 
• Insufficient sample numbers to provide statistically significant data 
• Absence of regulatory criteria for comparison 
• Spatial variability between samples 
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Step 7 – Optimize the Design for Obtaining Data  
The following study design elements will be implemented to ensure data of sufficient 
quantity and quality are collected to address the study question: 

• Collect surface and subsurface soil samples, groundwater samples, water quality data, 
and water levels along the proposed French Creek Road Extension.  

• Collect lithologic and hydrogeologic data to support characterization of aquifer 
properties. 

1.2.3 Method Performance Objectives  
The sampling approach and rationale are based on the DQOs, which are presented in the 
SAP. One activity associated with developing the sampling approach and rationale is 
developing a list of samples to be collected, sample types, sampling intervals, analytical 
parameters, and required detection and quantification limits for each required parameter. 

Once the number and type of samples and analytical parameters are determined, the 
method performance requirements are developed. The method performance requirements 
focus on determining the level of QA/QC and the data package deliverable requirements 
for all analyses. 

1.2.4 Quality of Data 
Analytical performance requirements are expressed in terms of precision, accuracy, 
representativeness, comparability, and completeness (PARCC). Summarized below are brief 
definitions for each PARCC parameter, and calculation equations as appropriate.  

Precision 
Precision is a measure of the agreement or repeatability of a set of replicate results obtained 
from duplicate analyses made under identical conditions. Precision can be estimated by 
comparing duplicate matrix spike concentrations and field duplicate sample results. The 
precision of a duplicate determination can be expressed as the relative percent difference 
(RPD), calculated as:  

RPD = ( )
X X

X X
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1 2
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where X1 is the result from the native sample, and X2 is the result from the duplicate sample. 

Accuracy 
Accuracy is a measure of the agreement between an experimental determination and the 
true value of the parameter being measured. Accuracy is estimated through the use of 
known reference materials and matrix spikes. It is calculated from analytical data and is not 
measured directly. Spiking of reference materials into a sample matrix provides a measure 
of the matrix effects on analytical accuracy. Spiking of reference materials into a “non-
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matrix”, such as deionized water or Ottawa sand, provides a measure of the accuracy of the 
analytical method itself. Accuracy, defined as percent recovery (P), is calculated as:  

( )
P =  

SSR - SR
SA

 x 100
⎡

⎣
⎢
⎢

⎤

⎦
⎥
⎥

 

where SSR is the spiked sample result, SR is the sample result (native), and SA is the spike 
concentration added to the spiked sample. 

Representativeness 
Representativeness is a measure of the degree to which sample data accurately and precisely 
represent a characteristic of a population, parameter variations at a sampling point, or an 
environmental condition. Representativeness is a qualitative parameter that is most 
concerned with the proper design of the sampling program. Representativeness is 
demonstrated by providing full descriptions in the project planning documents of the 
sampling techniques and by making certain that the sampling locations are selected and the 
number of samples collected such that the accuracy and precision criteria are met. 

Comparability 
Comparability is another qualitative measure designed to express the confidence with 
which one data set may be compared to another. Sample collection and handling 
techniques, sample matrix type, and analytical method all affect comparability. 
Comparability is limited by the other PARCC parameters because data sets can be 
compared with confidence only when precision and accuracy are known. Data from one 
phase of an investigation can be compared to others when similar methods are used and 
similar data packages are obtained. 

Completeness 
Completeness is defined as the percentage of measurements judged to be valid, compared to 
the total number of measurements made for a specific sample matrix and analysis. 
Completeness is calculated using the formula: 

100x
tsMeasuremenTotal
tsMeasuremenValid

ssCompletene =  

Experience on similar projects has shown that laboratories typically achieve approximately 
95 percent completeness. All validated data will be used. During the data validation 
process, an assessment will be made of whether the valid data are sufficient to meet project 
objectives. If sufficient valid data are not obtained, the PM will initiate corrective action. 

1.2.5 Project Quality/Systematic Planning Process Statements 
Who will use the data?  

The data will be used by NAVFAC, MCB Camp Lejeune, and CH2M HILL. Within each 
organization the data will be used by staff scientists/engineers and project managers.  
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What are the Project Action Limits (PALs)? 

• Concentrations of soil and groundwater contaminants detected above the applicable 
screening criteria including Camp Lejeune Base-wide background concentrations 
(metals only), NCGWQS, NCDENR Soil to Groundwater screening criteria, and USEPA 
RSLs.  

What will the data be used for?  

• Data will be used to determine if contamination exists in groundwater and/or soil along 
the proposed French Creek Road Extension, to identify potential risk to human health 
and/or the environment, and to evaluate if additional environmental investigation is 
necessary. 

What types of data are needed?  

• The chemistry data for the site for possible contaminates in groundwater and soil: 
volatile organic compounds (VOCs), semi-volatile organic compounds (SVOCs), 
polychlorinated biphenyls (PCBs), pesticides, and target analyte list (TAL) metals. 

How “good” must the data be to support the environmental decision? 

• Contaminates should achieve reporting limits at or lower than NCGWQS, NCDENR Soil 
to Groundwater screening criteria, USEPA RSLs, and Base-wide background 
concentrations. 

How much data should be collected (number of samples for each analytical group, 
matrix, and concentration)? Where, when, and how should the data be collected/ 
generated? 

See the WP for specifics. 

• Ten (10) temporary wells will be sampled, see Figure 3-2 of the WP. 

• Fifteen (15) DPT borings will be advanced along the proposed French Creek Road 
Extension, see Figure 3-2 of the WP.  

• Numbers of QA/QC samples for each chemical analysis are discussed in Table 3-1 of 
the WP. 

• Soil IDW samples will be collected in order to characterize the waste. 

• The data will be collected following the standard operating procedures (SOPs) presented 
in the WP.  

Who will collect and generate the data? How will the data be reported? 

• A CH2M HILL field team will collect the chemical data. 

• Chemical analyses have been subcontracted to GPL Laboratories, LLLP. GPL has been 
evaluated by NFESC to perform the methods in this project. 

• Once generated, all chemical analytical data will be submitted to a yet-to-be selected, 
Navy-approved third party data validator for validation using the analytical methods 
and laboratory SOPs as necessary. 
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• CH2M HILL will receive validated data and upload the data into a centralized electronic 
database used for Navy projects (EnDat) by the project team(s). 

• All chemical data will be reported in a Preliminary Assessment/Site Investigation report 
following data collection and data validation.  

How will the data be archived? 

All analytical data will be uploaded into a centralized database developed and maintained 
by CH2M HILL (EnDat) and used for Navy projects. At the end of the project, paper copies 
of archived laboratory data and validation reports will be returned to the Navy.  

PQOs listed in the form of if/then qualitative and quantitative statements.  

Use of Reference Area Data PQOs 

• If screening criteria are exceeded and potential human health and/or environmental risks 
are identified, then it will be determined that additional environmental assessment is 
necessary.  

• If screening criteria are exceeded and no potential human health and/or environmental 
risks are identified, then it will be determined if additional environmental assessment is 
necessary. 

• If screening criteria are not exceeded, then no further environmental assessment will be 
necessary.  

1.3 Laboratory Special Training, Requirements, and 
Certifications 

Environmental laboratories performing services in support of this project must possess any 
required state or host nation certification and/or be accredited for each applicable test 
method by a nationally recognized laboratory accreditation body (e.g. NELAP) and the 
laboratory must declare conformance to the latest version of the Department of Defense, 
Quality Systems Manual (DoD QSM). 

1.4 Laboratory Documentation and Records 
  

Document Where Maintained 

Chain-of-Custody Records Electronic .pdf copies in the project file. Hardcopy in the project 
file. Archived at project closeout. 

Corrective Action Forms Electronic .pdf copies in the project file. Hardcopy in the project 
file. Archived at project closeout. 

Sample Receipt, Custody, and Tracking 
Records 

Electronic .pdf copies in the project file. Hardcopy in the full data 
package. 

Standard Traceability Logs Hardcopy in the full data package. Archived at project closeout. 

Equipment Calibration Logs Hardcopy in the full data package. Archived at project closeout. 

Sample Prep Logs Hardcopy in the full data package. Archived at project closeout. 
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Document Where Maintained 

Run Logs Hardcopy in the full data package. Archived at project closeout. 

Equipment Maintenance, Testing, and 
Inspection Logs 

Hardcopy in the full data package. Archived at project closeout. 

Reported Field Sample Results Electronic .pdf copies in the project file. Hardcopy in the data 
package. Archived at project closeout. 

Reported Results for Standards, QC Checks, 
and QC Samples 

Hardcopy in the full data package. Archived at project closeout. 

Instrument Printouts (raw data) for Field 
Samples, Standards, QC Checks, and QC 
Samples 

Hardcopy in the full data package. Archived at project closeout. 

Data Package Completeness Checklists Hardcopy in the data validation report. Archived at project closeout.

Sample Disposal Records Maintained by the laboratory. 

Extraction/Clean-up Records Maintained by the laboratory. 

Raw Data Hardcopy in the full data package. Archived at project closeout. 

Fixed Laboratory Audit Checklists If completed, hardcopy in the project file. Archived at project 
closeout. 

Data Validation Reports Electronic .pdf copies in the project file. Hardcopy stored with the 
data package. Archived at project closeout. 
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SECTION 2 

Laboratory Measurement and Data Acquisition 

This section describes the procedures for measurement and data acquisition activities 
performed in support of the project: 

• Method requirements 
• Sample handling and custody requirements 
• Analytical method requirements 
• QC requirements 
• Instrument and equipment testing, inspection, and maintenance requirements 
• Instrument calibration and frequency 
• Inspection and acceptance requirements for supplies and consumables 
• Data acquisition requirements 

The frequency of field QC sample collection and their measurement performance criteria are 
specified below in Table 2-1.  
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TABLE 2-1 
QA/QC Requirement Summary and Measurement Performance Criteria  
 
Table 2-1a: Measurement Performance Criteria Table – Field QC Samples Aqueous VOCs 

QC Sample Analytical Group1 Frequency 
Data Quality Indicators 

(DQIs) 
Measurement Performance 

Criteria 

QC Sample Assesses 
Error for Sampling 

(S), Analytical (A) or 
both (S&A) 

Method Blank Once every tune (12 hrs) Once every tune (12 hrs) 

Recovery < 1/2 Contract 
Required Quantitation Limit 
(CRQL) except Methylene 

Chloride & Cyclohexane < 2.5x 
CRQL, and Acetone & 2-

Butanone < 5x CRQL 

A 

Field Blank (FB),  
Equipment Blank,  

TB (TB) 

One per week per media, 
One per day of sampling per 
type of sampling equipment,

One per cooler to the 
laboratory 

One per week per media, 
One per day of sampling per 
type of sampling equipment,

One per cooler to the 
laboratory 

Recovery < 1/2 CRQL, except 
Methylene Chloride & 

Cyclohexane < 2.5x CRQL, and 
Acetone & 2-Butanone < 5x 

CRQL 

S&A 

Field Duplicate One per 10 field samples One per 10 field samples Values >5X CRQL: ± 25% S&A 

Matrix Spike/Matrix Spike 
Duplicate (MS/MSD) 

Once each Sample Delivery 
Group (SDG), matrix within 

an SDG, or group of samples 
of similar concentration level 
(whichever is most frequent). 

Once each SDG, matrix within 
an SDG, or group of samples 
of similar concentration level 
(whichever is most frequent). 

see attached recovery list (with 
allowable marginal exceedances) A 

Laboratory Control Sample 
(LCS) 

VOCs - Water 

once per batch of 20 once per batch of 20 see attached recovery list (with 
allowable marginal exceedances) A 

Internal Standards 
(ISs)(Bromochloromethane, 

1,4-Difluorobenzene, 
Chlorobenzene-d5) 

Spiked in all analyses Spiked in all analyses 

Peak area must be within -50 to 
+100% of most recent CCV; 
Peak retention time must be 

within 30 seconds of most recent 
Continuing Calibration 

Verification-Retention Time (CCV 
RT). 

A 

Surrogates/ System monitoring 
compounds 

VOCs- Water 

Spiked in all analyses Spiked in all analyses 

Percent Recoveries:            
1,2-Dichloroethane-d4 70-120%   
4-Bromofluorobenzene 75-120%   

Toluene-d8 80-122%           
1,2-dichlorobenzene-d4 64-132%

A 

1If information varies within an analytical group, separate by individual analyte. 
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Table 2-1b: Measurement Performance Criteria Table – Field QC Samples Aqueous SVOCs 

QC Sample Analytical Group1 Frequency 
Data Quality Indicators 

(DQIs) 
Measurement Performance 

Criteria 

QC Sample Assesses 
Error for Sampling 

(S), Analytical (A) or 
both (S&A) 

Method Blank Each extraction batch contamination, bias 
All target analytes < CRQL, 
except the phthalate esters, 

which must be < 5x the CRQL 
A 

FB, Equipment Blank 

One per week per media,
One per day of sampling 

per type of sampling 
equipment 

contamination, bias 
All target analytes < CRQL, 
except the phthalate esters, 

which must be < 5x the CRQL 
S&A 

Field Duplicate One per 10 field samples precision and accuracy Values >5X CRQL: ± 25% S&A 

 LCS Each extraction batch extraction efficiency, accuracy, 
bias 

All ISs with +/- 30seconds of the 
corresponding CCV RT. All 

surrogates within +/- 0.06 RRT 
units of the corresponding CCV. 
Analyte recoveries should meet 

the attached recovery limits (with 
allowable marginal exceedances)

A 

MS / MSD 

SVOCs - Water 

One set per 20 field 
samples extracted Precision and Accuracy 

All ISs with +/- 30seconds of the 
corresponding CCV RT. All 

surrogates within +/- 0.06 RRT 
units of the corresponding CCV. 
Analyte recoveries should meet 

the attached recovery limits (with 
allowable marginal exceedances)

A 

Surrogate spike SVOCs - Water All field and QC samples Extraction efficiency 

Relative retention time of each 
surrogate must be within 0.06 

RRT unite of the corresponding 
CCV RT.  

No Surrogate recovery <10% and 
no more than one Acid surrogate 
and one Base/Neutral Surrogate 

outside the following limits.  
Nitrobenzene-d5(B/N): 20-137 
2-Fluorobiphenyl(B/N): 23-110 
p-Terphenyl-d14(B/N): 20-138 

Phenol-d5(A): 29-133  
2-Fluorophenol(A): 20-118  

2,4,6-Tribromophenol(A): 24-177 
 

A 
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Table 2-1b: Measurement Performance Criteria Table – Field QC Samples Aqueous SVOCs 

QC Sample Analytical Group1 Frequency 
Data Quality Indicators 

(DQIs) 
Measurement Performance 

Criteria 

QC Sample Assesses 
Error for Sampling 

(S), Analytical (A) or 
both (S&A) 

IS spike SVOCs - Water All field and QC samples Instrument performance 

RT of each IS must be within +/- 
30 seconds of the corresponding 
CCV RT. The EICP area of each 
IS must be within -50% to +100% 

of the corresponding CCV IS 
area. 

A 

1If information varies within an analytical group, separate by individual analyte. 
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Table 2-1c: Measurement Performance Criteria Table – Field QC Samples Aqueous Pesticides  

QC Sample Analytical Group1 Frequency 
Data Quality Indicators 

(DQIs) 
Measurement Performance 

Criteria 

QC Sample Assesses 
Error for Sampling 

(S), Analytical (A) or 
both (S&A) 

Method Blank Each extraction batch contamination, bias 
All target analytes < CRQL, 

surrogate recoveries must be 
within 30-150% 

A 

FB, Equipment Blank 

One per week per media,
One per day of sampling 

per type of sampling 
equipment 

contamination, bias All target analytes < CRQL S&A 

Field Duplicate One per 10 field samples precision and accuracy Values >5X CRQL: ± 25% S&A 

LCS Each extraction batch extraction efficiency, accuracy, 
bias 

Surrogates must be within 
established RT windows.  

Target analytes should meet the 
attached recovery limits 

A 

MS / MSD 

PEST - Water 

One set per 20 field 
samples precision and accuracy 

Surrogates must be within 
established RT windows.  

Target analytes should meet the 
attached recovery limits. 

A 

Surrogate Spike PEST - Water All field and QC samples extraction efficiency 

Surrogates must fall within 
established RT windows.  

Surrogate recoveries should 
meet recovery limits: 

decachlorobiphenyl 20-112%, 
tetrachloro-m-xylene 43-113% 

A 

1If information varies within an analytical group, separate by individual analyte. 
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Table 2-1d: Measurement Performance Criteria Table – Field QC Samples Aqueous PCBs  

QC Sample Analytical Group1 Frequency 
Data Quality Indicators 

(DQIs) 
Measurement Performance 

Criteria 

QC Sample Assesses 
Error for Sampling 

(S), Analytical (A) or 
both (S&A) 

Method Blank Each extraction batch contamination, bias 
All target analytes < CRQL, 

surrogate recoveries must be 
within 30-150% 

A 

FB, Equipment Blank 

One per week per media,
One per day of sampling 

per type of sampling 
equipment 

contamination, bias All target analytes < CRQL S&A 

Field Duplicate One per 10 field samples precision and accuracy Values >5X CRQL: ± 25% S&A 

LCS 

PCB - Water 

Each extraction batch extraction efficiency, accuracy, 
bias 

Surrogates must be within 
established RT windows.  

Target analytes should meet the 
following advisory recovery limits

[Analyte : lower-upper]:  
Ar-1016 : 35-145               
Ar-1260 : 30-145 

A 

MS / MSD One set per 20 field 
samples precision and accuracy 

Surrogates must be within 
established RT windows.  

Target analytes should meet the 
following advisory recovery and 

RPD limits  
[Analyte : lower-upper, RPD]: 

Ar-1016 : 35-145, 20            
Ar-1260 : 30-145, 20 

A 

Surrogate Spike 

PCB - Water 

 

All field and QC samples extraction efficiency 

Surrogates must fall within 
established RT windows.  

Surrogate recoveries should 
meet recovery limits: 

Decachlorobiphenyl 16-148%, 
Tetrachloro-m-xylene 21-129% 

A 

1If information varies within an analytical group, separate by individual analyte. 
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Table 2-1e: Measurement Performance Criteria Table – Field QC Samples Aqueous Metals 

QC Sample Analytical Group1 Frequency 
Data Quality Indicators 

(DQIs) 
Measurement Performance 

Criteria 

QC Sample Assesses 
Error for Sampling 

(S), Analytical (A) or 
both (S&A) 

LCS 1 per batch of 20 accuracy, bias 80-120 %Recovery A 

Method Blank 1 per batch of 20 contamination, bias concentration < CRQL A 

FB, Equipment Blank 

One per week per media,
One per day of sampling 

per type of sampling 
equipment 

contamination, bias 

concentration < CRQL; with the 
exception of common field/ 

laboratory contaminants (Na, K, 
Ca and Mg) 

S&A 

Field Duplicate One per 10 field samples precision and accuracy Values >5X CRQL: ± 25% S&A 

MS 1 per batch of 20 accuracy, precision 75-125 %Recovery A 

MSD 1 per batch of 20 accuracy, precision RPD < 20% A 

Serial Dilution 

Total Metals including 
mercury - Water 

1 per batch of 20 accuracy, precision 
RPD < 10% from undiluted if 

element concentration is >50x 
the CRQL 

A 

1If information varies within an analytical group, separate by individual analyte. 
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Table 2-1f: Measurement Performance Criteria Table – Field QC Samples Soil VOCs 

QC Sample Analytical Group1 Frequency 
Data Quality Indicators 

(DQIs) 
Measurement Performance 

Criteria 

QC Sample Assesses 
Error for Sampling 

(S), Analytical (A) or 
both (S&A) 

Method Blank Once every tune (12 hrs) contamination, bias 

Recovery < 1/2 CRQL, except 
Methylene Chloride & 

Cyclohexane < 2.5x CRQL, and 
Acetone & 2-Butanone < 5x 

CRQL 

A 

FB, Equipment Blank, TB 

One per week per media,
One per day of sampling 

per type of sampling 
equipment, 

One per cooler to the 
laboratory 

contamination, bias 

Recovery < 1/2 CRQL, except 
Methylene Chloride & 

Cyclohexane < 2.5x CRQL, and 
Acetone & 2-Butanone < 5x 

CRQL 

S&A 

Field Duplicate One per 10 field samples precision and accuracy Values >5X CRQL: ± 30% S&A 

MS/ MSD 

Once each SDG, matrix 
within an SDG, or group 

of samples of similar 
concentration level 
(whichever is most 

frequent). 

accuracy, precision see attached recovery list (with 
allowable marginal exceedances) A 

LCS 

VOCs - Soil 

once per batch of 20 accuracy see attached recovery list (with 
allowable marginal exceedances) A 

ISs (Bromochloromethane, 
1,4-Difluorobenzene, 
Chlorobenzene-d5) 

Spiked in all analyses system performance 

Peak area must be within -50 to 
+100% of most recent CCV; 
Peak retention time must be 

within 30 seconds of most recent 
CCV RT. 

A 

System Monitoring 
Compounds 

VOCs - Soil 

Spiked in all analyses accuracy 

Percent recoveries:             
1,2-Dichloroethane-d4 65-125%   
4-Bromofluorobenzene 85-120%   

Toluene-d8 85-115%            
1,2-dichlorobenzene-d4 65-123%

A 

1If information varies within an analytical group, separate by individual analyte. 
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Table 2-1g: Measurement Performance Criteria Table – Field QC Samples Soil SVOCs  

QC Sample Analytical Group1 Frequency 
Data Quality Indicators 

(DQIs) 
Measurement Performance 

Criteria 

QC Sample Assesses 
Error for Sampling 

(S), Analytical (A) or 
both (S&A) 

Method Blank Each extraction batch contamination, bias 
All target analytes < CRQL, 
except the phthalate esters, 

which must be < 5x the CRQL 
A 

FB, Equipment Blank 

One per week per media,
One per day of sampling 

per type of sampling 
equipment 

contamination, bias 
All target analytes < CRQL, 
except the phthalate esters, 

which must be < 5x the CRQL 
S&A 

Field Duplicate One per 10 field samples precision and accuracy Values >5X QL: ± 30% S&A 

LCS 

SVOCs - Soil 

Each extraction batch extraction efficiency, accuracy, 
bias 

All ISs with +/- 30seconds of the 
corresponding CCV RT. All 

surrogates within +/- 0.06 RRT 
units of the corresponding CCV. 
Analyte recoveries should meet 

the attached recovery limits (with 
allowable marginal exceedances)

A 

MS / MSD One set per 20 field 
samples extracted Precision and Accuracy 

All ISs with +/- 30seconds of the 
corresponding CCV RT. All 

surrogates within +/- 0.06 RRT 
units of the corresponding CCV. 
Analyte recoveries should meet 

the attached recovery limits (with 
allowable marginal exceedances)

A 

Surrogate spike 

SVOCs - Soil 

All field and QC samples Extraction efficiency 

Relative retention time of each 
surrogate must be within 0.06 

RRT unite of the corresponding 
CCV RT.  

No Surrogate recovery <10% and 
no more than one Acid surrogate 
and one Base/Neutral Surrogate 

outside the following limits.  
Nitrobenzene-d5(B/N): 34-113 
2-Fluorobiphenyl(B/N): 24-120 
p-Terphenyl-d14(B/N): 20-152 

Phenol-d5(A): 30-119  
2-Fluorophenol(A): 33-110  

2,4,6-Tribromophenol(A): 23-160 
 

A 
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Table 2-1g: Measurement Performance Criteria Table – Field QC Samples Soil SVOCs  

QC Sample Analytical Group1 Frequency 
Data Quality Indicators 

(DQIs) 
Measurement Performance 

Criteria 

QC Sample Assesses 
Error for Sampling 

(S), Analytical (A) or 
both (S&A) 

IS spike SVOCs - Soil All field and QC samples Instrument performance 

RT of each IS must be within +/- 
30 seconds of the corresponding 
CCV RT. The EICP area of each 
IS must be within -50% to +100% 

of the corresponding CCV IS 
area. 

A 

1If information varies within an analytical group, separate by individual analyte. 
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Table 2-1h: Measurement Performance Criteria Table – Field QC Samples Soil Pesticides 

QC Sample Analytical Group1 Frequency 
Data Quality Indicators 

(DQIs) 
Measurement Performance 

Criteria 

QC Sample Assesses 
Error for Sampling 

(S), Analytical (A) or 
both (S&A) 

Method Blank Each extraction batch contamination, bias 
All target analytes < CRQL, 

surrogate recoveries must be 
within 30-150% 

A 

FB, Equipment Blank 

One per week per media,
One per day of sampling 

per type of sampling 
equipment 

contamination, bias All target analytes < 1/2 CRQL S&A 

Field Duplicate One per 10 field samples precision and accuracy Values >5X CRQL: ± 30% S&A 

LCS Each extraction batch extraction efficiency, accuracy, 
bias 

Surrogates must be within 
establised RT windows.   

Target analytes should meet the 
attached recovery limits. 

A 

MS / MSD 

PEST - soil 

One set per 20 field 
samples precision and accuracy 

Surrogates must be within 
establised RT windows.  

Target analytes should meet the 
attached recovery limits. 

A 

Surrogate Spike PEST - soil All field and QC samples extraction efficiency 

Surrogates must fall within 
established RT windows.  

Surrogate recoveries should 
meet recovery limits: 

decachlorobiphenyl 36-120%, 
tetrachloro-m-xylene 36-120% 

A 

1If information varies within an analytical group, separate by individual analyte. 
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Table 2-1i: Measurement Performance Criteria Table – Field QC Samples Soil PCBs  

QC Sample Analytical Group1 Frequency 
Data Quality Indicators 

(DQIs) 
Measurement Performance 

Criteria 

QC Sample Assesses 
Error for Sampling 

(S), Analytical (A) or 
both (S&A) 

Method Blank Each extraction batch contamination, bias 
All target analytes < CRQL, 

surrogate recoveries must be 
within 30-150% 

A 

FB, Equipment Blank 

One per week per media,
One per day of sampling 

per type of sampling 
equipment 

contamination, bias All target analytes < 1/2 CRQL S&A 

Field Duplicate One per 10 field samples precision and accuracy Values >5X CRQL: ± 30% S&A 

LCS 

PCB - soil 

Each extraction batch extraction efficiency, accuracy, 
bias 

Surrogates must be within 
established RT windows.  

Target analytes should meet the 
following advisory recovery limits

[Analyte : lower-upper]:  
Ar-1016 : 40-140               
Ar-1260 : 60-130 

A 

MS / MSD PCB - soil 

  

One set per 20 field 
samples precision and accuracy 

Surrogates must be within 
established RT windows.  

Target analytes should meet the 
following advisory recovery and 

RPD limits  
[Analyte : lower-upper, RPD]: 

Ar-1016 : 40-140, 20            
Ar-1260 : 60-130, 15 

A 

Surrogate Spike PCB - soil All field and QC samples extraction efficiency 

Surrogates must fall within 
established RT windows.  

Surrogate recoveries should 
meet recovery limits: 

Decachlorobiphenyl 30-144%, 
Tetrachloro-m-xylene 49-133% 

A 

1If information varies within an analytical group, separate by individual analyte. 
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Table 2-1j: Measurement Performance Criteria Table – Field QC Samples Soil Metals 

QC Sample Analytical Group1 Frequency 
Data Quality Indicators 

(DQIs) 
Measurement Performance 

Criteria 

QC Sample Assesses 
Error for Sampling 

(S), Analytical (A) or 
both (S&A) 

Method Blank 1 per batch of 20 contamination, bias concentration < CRQL A 

LCS 1 per batch of 20 accuracy, bias 80-120% Recovery A 

FB, Equipment Blank 

One per week per media,
One per day of sampling 

per type of sampling 
equipment 

contamination, bias 

All target analytes < 1/2 CRQL; 
with the exception of common 

field/laboratory contaminants (Na, 
K, Ca and Mg) 

S&A 

Field Duplicate One per 10 field samples precision and accuracy Values >5X CRQL: ± 30% S&A 

Lab Duplicate 1 per batch of 20 RPD<20% A 

MS 

Total Metals including 
mercury - Soil 

1 per batch of 20 

accuracy, precision 

 75-125% recovery A 

1If information varies within an analytical group, separate by individual analyte. 
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Table 2-1k: Measurement Performance Criteria Table – Field QC Samples Soil Dioxin 

 

QC Sample Analytical 
Group1 Frequency Data Quality Indicators 

(DQIs) 
Measurement Performance 

Criteria 

QC Sample Assesses 
Error for Sampling (S), 
Analytical (A), or both 

(S&A) 

Field Blank, 
Equipment Blank 

One per week per media, 
One per day of sampling per 
type of sampling equipment  

contamination, bias All target analytes < ½ QL S&A 

Field Duplicate One per 10 field samples precision and accuracy Values >5X QL: ± 25% S&A 

MS/ MSD 

Dioxins 

1 per 20 samples precision and accuracy ± 30%, 20% difference A 

1If information varies within an analytical group, separate by individual analyte. 
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2.1 Laboratory Sample Handling and Custody Requirements 
2.1.1 Sample Custody  
The sample custody and documentation procedures described in this subsection will be 
followed throughout all sample collection activities. Components of sample custody 
procedures include the use of field logbooks, sample labels, custody seals, and chain of 
custody (COC) forms. Each person involved with sample handling must be trained in COC 
procedures before the start of the field project. The COC form must accompany the samples 
during shipment from the field to the laboratory.  

A sample is under custody under the following conditions: 

• It is in one’s actual possession. 
• It is in one’s view, after being in one’s physical possession. 
• It was in one’s physical possession and that person locks it up to prevent tampering. 
• It is in a designated and identified secure area. 

2.1.2 Field Custody 
The following procedures must be used to document, establish, and maintain custody of 
field samples: 

• Sample labels must be completed for each sample with waterproof ink, ensuring that the 
labels are legible and affixed firmly on the sample container. 

• All sample-related information must be recorded in the project logbook. 

• The field sampler must retain custody of samples until they are transferred or properly 
dispatched. 

• One individual from the field sampling team should be designated as the individual 
responsible for all sample transfer activities. This field investigator will be responsible 
for the care and custody of samples until they are properly transferred to another person 
or facility. 

• All samples will be accompanied by a COC record. This record documents the transfer 
of custody of samples from the field investigator to another person, to the laboratory, or 
to other organizational entities. Each change of possession must be accompanied by an 
authorized signature for relinquishment and receipt of the samples. 

• Completed COC forms will be enclosed in a “sealed” plastic “Zip-Lock ®” baggie (or its 
equivalent) and placed inside the shipping container used for sample transport from the 
field to the laboratory. 

• When samples are relinquished to a shipping company for transport, the tracking 
number from the shipping bill or receipt will be recorded on the COC form. 

• Custody seals must be affixed on shipping containers when samples are shipped to the 
laboratory to prevent sample tampering during transportation. If seals are numbered, 
record the numbers on the COC and in the field log-book. 
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2.1.3 Laboratory Sample Custody 
Each laboratory receiving samples must comply with the laboratory sample custody 
requirements outlined in the subcontract document and its own CQAPP. The FTL or PC will 
notify the laboratory of upcoming field sampling activities and the subsequent transfer of 
samples to the laboratory. This notification will include information concerning the number 
and type of samples to be shipped and the expected date of arrival. 

The following procedures will be used by the laboratory sample custodian, once the 
samples have arrived at the laboratory: 

• The laboratory will designate a sample custodian who will be responsible for 
maintaining custody of the samples and for maintaining all associated records 
documenting that custody. 

• Upon receipt of the samples, the custodian will check the original chain of custody and 
request-for-analysis documents and compare them with the labeled contents of each 
sample container for corrections and traceability. The sample custodian will sign the 
chain of custody and record the date and time received. The sample custodian also will 
assign a unique laboratory sample number to each sample. 

• Cooler temperature (temperature blank) will be checked and recorded. 

• Care will be exercised to annotate any labeling or descriptive errors. If discrepancies 
occur in the documentation, the laboratory will immediately contact the FTL as part of 
the corrective action process. A qualitative assessment of each sample container will be 
performed to note anomalies, such as broken or leaking bottles. This assessment will be 
recorded as part of the incoming chain of custody procedure. 

• If all data and samples are correct and there has been no tampering with the custody 
seals, the "Received by Laboratory" box will be signed and dated. 

• Samples will be stored in a secured area and at a temperature of approximately 
4 degrees Centigrade (°C), if necessary, until analyses are to begin. 

• The laboratory will send a sample acknowledgment letter to the PC as a record that the 
shipment arrived and noting the conditions of the containers upon arrival. Any 
discrepancy will be identified and corrective actions performed. These remarks will be 
documented on a “sample receipt checklist” or its equivalent. The PC may need to be 
contacted to provide guidance concerning additional corrective actions or guidance. The 
PM and PC will retain copies of the sample acknowledgment with the chain-of-custody. 

• All samples will be accompanied by a chain-of-custody form. When transferring the 
possession of samples, the individuals relinquishing and receiving will sign, date, and 
note the time on the record. This record documents transfer of custody of samples from 
the field sampler to another person or to the laboratory. Overnight carriers will be 
treated as a single entity, and a single signature will be required when samples are 
delivered to the laboratory. 

• A laboratory chain of custody form will accompany the sample or sample fraction 
through final analysis for control. 
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• Copies of the chain-of-custody and request-for-analysis forms will accompany the 
laboratory report and will become a permanent part of the project records. 

• Samples must be properly packaged for shipment and dispatched to the appropriate 
laboratory for analysis with a separate signed chain of custody form enclosed in each 
sample box or cooler. 

• All packages must be accompanied by a chain of custody form identifying the contents. 
The original record must accompany the shipment, and the FTL must retain a copy. 
Additional details about laboratory sample custody will be included in the CQAPP. 

2.1.4 Sample Packing and Shipping 
Samples will be delivered to the designated laboratories by local courier or by a common 
carrier such as Federal Express. Hard plastic ice chests or coolers with similar durability will 
be used for shipping samples. The coolers must be able to withstand a 4-foot drop onto solid 
concrete in the position most likely to cause damage. The samples must be cushioned to 
cause the least amount of damage if such a fall occurs. 

After packing is complete, the cooler will be taped with chain of custody seals affixed across 
the top and bottom joints. Each container will be clearly marked with a sticker containing 
the originator’s address. 

The following procedures must be used when transferring samples for shipment: 

• All sample coolers and packages must be accompanied by a chain of custody form 
identifying the contents. When transferring possession of samples, the individuals 
relinquishing and receiving the sample must sign, date, and note the time on the record. 
This record documents the transfer of custody of samples from the field sampler to 
another person or to the laboratory. The original chain of custody record must 
accompany the shipment, and the FTL must retain a copy. 

• Samples must be properly packaged for shipment and dispatched to the appropriate 
laboratory for analysis with a separate signed chain of custody form enclosed in each 
sample box or cooler. 

2.2 Analytical Method Requirements 
This subsection summarizes the target analytes, analytical methods, reporting limits (RLs), 
and data package deliverables. 

Samples will be analyzed using USEPA-approved methods or other recognized standard 
methods. The principal sources for analytical methods are as follows: 

• Test Methods for Evaluating Solid Waste, Physical/Chemical Methods (USEPA SW-846, Third 
Edition, and its updates, 1998) 

Table 2-2 presents the analytical services to be performed during sampling. 
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TABLE 2-2 
Analytical Services  

Matrix 
Analytical 

Group 
Sample Locations/ 

ID Number Analytical Method 

Data Package 
Turnaround 

Time 

Laboratory / Organization 

(name and address, contact 
person and telephone 

number) 

Backup Laboratory / 
Organization 

(name and address, contact 
person and telephone 

number) 

VOC Refer to WP low-level SW846 
8260B 

SVOC Refer to WP low-level SW846 
8270C 

Pesticide Refer to WP SW846 8081B 

PCBs Refer to WP SW846 8082A 

Groundwater 

Metals Refer to WP SW846 
6010B/7470A 

28 Calendar 
day TAT 

VOC Refer to WP SW846 8260B 

SVOC Refer to WP low-level SW846 
8270C 

Pesticides Refer to WP SW846 8081B 

PCBs Refer to WP SW846 8082A 

Metals Refer to WP SW846 
6010B/7470A 

28 Calendar 
day TAT 

GPL Laboratories, LLLP 
7210A Corporate Court 
Frederick, MD 21703 

Garth Herdrich 
(301) 694-5310 

GPL Laboratories, TN 
71 Wilson Ave. 

Johnson City, TN 37604 

(423)926-6385 Surface/ 
Subsurface Soil 

Dioxin Refer to WP SW-846 8290 

28 Calendar 
day TAT 

SGS Environmental 
5500 Business Dr. 

Wilmington, NC 28405 
910-350-1903 

TBD 
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Table 2-3 presents the analytical methods, preservatives, containers, and holding times to be used for the analysis of the target 
compounds.  

TABLE 2-3 
Required Analytical Method, Sample Containers, Preservation, and Holding Times 

Matrix Analytical Group 

Analytical and 
Preparation Method / 

SOP Reference1 

Containers 

(number, size, and 
type) 

Sample Volume 

(units) 

Preservation 
Requirements 

(chemical, 
temperature, light 

protected) 

Maximum 
Holding Time2

(preparation / 
analysis) 

TCL Volatile Organics 
SW846 8260B/GPL SOP 

M.5 3, 40ml, glass 40ml HCl, cool to 4 ± 
2° C 

14 days 
 

TCL Semi Volatile 
Organics 

SW846 8270C/GPL SOPs 
N.11, P.5 2, 1L, amber glass 1L cool to 4 ± 2° C, 

light protected 
7 days/40 

days 

TCL Pesticides 
SW846 8081A/GPL SOPs 

N.6, Q.6 2, 1L, amber glass 1L cool to 4 ± 2° C, 
light protected 

7 days/40 
days 

TCL PCBs 
SW846 8082/GPL SOPs 

N.6, Q.7 2, 1L, amber glass 1L cool to 4 ± 2° C, 
light protected 

7 days/40 
days 

Groundwater 

TAL Total Metals 

SW846 6010B&7470A/ 
GPL SOPs H.8, H.10, 

H.12 
1, 1L, plastic 200ml HNO3, cool to 4 

± 2° C 6 months 

TCL Volatile Organics 
SW846 8260B/GPL SOP 

M.5 1, 4oz, glass 1g cool to 4 ± 2° C 14 days 

TCL Semi Volatile 
Organics 

SW846 8270C/GPL SOPs 
N.12, P.5 1, 8oz, glass 30g cool to 4 ± 2° C 14/40 days 

TCL Pesticides 
SW846 8081A/GPL SOPs 

N.7, Q.6 1, 8oz, glass 30g cool to 4 ± 2° C 14/40 days 

TCL PCBs 
SW846 8082/GPL SOPs 

N.7, Q.7 1, 8oz, glass 30g cool to 4 ± 2° C 14/40 days 

TAL Metals 

SW846 6010B&7471A/ 
GPL SOPs H.21, H.10, 

H.12 
1, 4oz, glass 2g, 2g cool to 4 ± 2° C 

6 months 

Subsurface and 
Surface Soil 

Dioxin SW846-8290/ DC41 1x 4 oz amber 100g cool to 4 ± 2° C 30 days / 45 
days 

1 Refer to the Analytical SOP References table (Worksheet #23). 
2 Maximum holding time is calculated from the time the sample is collected to the time the sample is prepared/extracted. 
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2.2.1 Analytical Methods for Volatile Organic Compounds 
USEPA SW-846 Method 8260B–VOCs.  
This method uses high-performance liquid chromatography (HPLC) coupled with 
electrospray ionization mass spectroscopy (MS) or tandem mass spectroscopy(MS/MS) for 
the identification of perchlorate in surface water, groundwater, waste water, salt water and 
soil. 

Table 2-4 presents the TAL, PALs, and associated RLs for water and Table 2-5 presents the 
TAL, PALs, and associated RLs for soil.  

TABLE 2-4 
TAL Reporting Limits SW-846 Method 8260B Water 

Laboratory-specific2 

Analyte CAS Number 

Project 
Action Limit 

(μg/L) 
Project Action Limit 

Reference1 

Project Quantitation 
Limit Goal 

(μg/L) 
CRQLs 
(μg/L) 

MDLs 
(μg/L) 

1,1,1-Trichloroethane 71-55-6 200 NC2LGW & 
MCL* 

1 1 0.19 

1,1,2,2-
Tetrachloroethane 

79-34-5 0.067 RSL 1 1 0.17 

1,1,2-Trichloro-1,2,2-
trifluoroethane 

76-13-1 5900 RSL 1 1 0.30 

1,1,2-Trichloroethane 79-00-5 0.24 RSL 1 1 0.23 

1,1-Dichloroethane 75-34-3 2.4 RSL 1 1 0.23 

1,1-Dichloroethene 75-35-4 7 MCL & NC2LGW 1 1 0.22 

1,2,4-Trichlorobenzene 120-82-1 0.82 RSL 1 1 0.14 

1,2-Dibromo-3-
chloropropane 

96-12-8 0.00032 RSL 1 5 1.60 

1,2-Dibromoethane 106-93-4 0.0004 NC2LGW 1 1 0.16 

1,2-Dichlorobenzene 95-50-1 24 NC2LGW 1 1 0.20 

1,2-Dichloroethane 107-06-2 0.15 RSL 1 1 0.24 

1,2-Dichloropropane 78-87-5 0.39 RSL 1 1 0.36 

1,3-Dichlorobenzene 541-73-1 170 NC2LGW 1 1 0.18 

1,4-Dichlorobenzene 106-46-7 0.43 RSL 1 1 0.21 

2-Butanone 78-93-3 710 RSL 2 5 0.44 

2-Hexanone 591-78-6 200 RSL 1 5 0.34 

4-Methyl-2-pentanone 108-10-1 200 RSL 2 5 0.30 

Acetone 67-64-1 700 NC2LGW 2 5 0.36 

Benzene 71-43-2 0.41 RSL 1 1 0.22 

Bromodichloromethane 75-27-4 1.1 RSL 1 1 0.23 

Bromoform 75-25-2 4.43 NC2LGW 1 2 0.41 

Bromomethane 74-83-9 0.87 RSL 1 1 0.22 

Carbon Disulfide 75-15-0 100 RSL 1 1 0.20 

Carbon Tetrachloride 56-23-5 0.2 RSL 1 1 0.17 
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TABLE 2-4 
TAL Reporting Limits SW-846 Method 8260B Water 

Laboratory-specific2 

Analyte CAS Number 

Project 
Action Limit 

(μg/L) 
Project Action Limit 

Reference1 

Project Quantitation 
Limit Goal 

(μg/L) 
CRQLs 
(μg/L) 

MDLs 
(μg/L) 

Chlorobenzene 108-90-7 9.1 RSL 1 1 0.21 

Chloroethane 75-00-3 2100 RSL 1 1 0.29 

Chloroform 67-66-3 0.19 RSL 1 1 0.23 

Chloromethane 74-87-3 1.8 RSL 1 1 0.25 

cis-1,2-Dichloroethene 156-59-2 37 RSL 1 1 0.23 

cis-1,3-Dichloropropene 10061-01-5 0.19 NC2LGW 1 1 0.15 

Cyclohexane 110-82-7 1300 RSL 1 1 0.20 

Dibromochloromethane 124-48-1 0.41 NC2LGW 1 1 0.20 

Dichlorodifluoromethane 75-71-8 39 RSL 1 1 0.23 

Ethylbenzene 100-41-4 1.5 RSL 1 1 0.20 

Isopropylbenzene 98-82-8 68 RSL 1 1 0.18 

Methyl Acetate 79-20-9 3700 RSL 1 1 0.17 

Methyl tert-Butyl Ether 1634-04-4 12 RSL 1 1 0.27 

Methylcyclohexane 108-87-2 NC N/A 1 1 0.22 

Methylene Chloride 75-09-2 4.6 NC2LGW 1 1 0.22 

Styrene 100-42-5 100 NC2LGW & MCL 1 1 0.18 

Tetrachloroethene 127-18-4 0.11 RSL 1 1 0.28 

Toluene 108-88-3 230 RSL 1 1 0.20 

trans-1,2-Dichloroethene 156-60-5 11 RSL 1 1 0.22 

trans-1,3-
Dichloropropene 

10061-02-6 0.19 NC2LGW 1 1 0.19 

Trichloroethene 79-01-6 1.7 RSL 1 1 0.21 

Trichlorofluoromethane 75-69-4 130 RSL 1 1 0.21 

Vinyl Chloride 75-01-4 0.015 NC2LGW 1 1 0.31 

* NC2LGW = North Carolina 2L Groundwater Standard; MCL = maximum contaminant level 
1List the type and source of the PAL used for each matrix specific analyte (e.g. Background, HH-MCL, HH-region 
III RBC, eco-WQC, eco-Region III BTAG, etc.) 
2Laboratory-specific MDLs and QLs are limits that an individual laboratory can achieve when performing a 
specific analytical method. MDLs may be subject to update. 
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TABLE 2-5 
TAL Reporting Limits SW-846 Method 8260B Soil 

Laboratory-specific2,3 

Analyte CAS Number 

Project Action 
Limit 

(ug/kg) 
Project Action 

Limit Reference1 

Project 
Quantitation 
Limit Goal 

(ug/kg) 
CRQLs 
(ug/kg) 

MDLs 
(ug/kg) 

1,1,1-Trichloroethane 71-55-6 1670 NCSSL 10 5 0.5 

1,1,2,2-
Tetrachloroethane 

79-34-5 0.953 NCSSL 10 5 0.52 

1,1,2-Trichloro-1,2,2-
trifluoroethane 

76-13-1 940000 Residential & 
Industrial RSL 

10 5 0.52 

1,1,2-Trichloroethane 79-00-5 17 NCSSL 10 5 0.82 

1,1-Dichloroethane 75-34-3 382 NCSSL 10 5 0.29 

1,1-Dichloroethene 75-35-4 44.5 NCSSL 10 5 0.42 

1,2,4-Trichlorobenzene 120-82-1 2610 NCSSL 10 7 2.1 

1,2-Dibromo-3-
chloropropane 

96-12-8 0.15 NCSSL 5 5 1.6 

1,2-Dibromoethane 106-93-4 0.00197 NCSSL 10 5 0.61 

1,2-Dichlorobenzene 95-50-1 280 NCSSL 10 5 0.42 

1,2-Dichloroethane 107-06-2 1.84 NCSSL 10 5 0.71 

1,2-Dichloropropane 78-87-5 2.6 NCSSL 10 5 0.62 

1,3-Dichlorobenzene 541-73-1 6500 NCSSL 10 5 0.48 

1,4-Dichlorobenzene 106-46-7 23 NCSSL 10 5 0.35 

2-Butanone 78-93-3 17100 NCSSL 10 10 2.4 

2-Hexanone 591-78-6 1190 NCSSL 10 10 2 

4-Methyl-2-pentanone 108-10-1 8125 NCSSL 10 10 4.5 

Acetone 67-64-1 2810 NCSSL 10 10 3.6 

Benzene 71-43-2 5.62 NCSSL 10 5 0.32 

Bromodichloromethane 75-27-4 2.92 NCSSL 10 5 0.39 

Bromoform 75-25-2 29 NCSSL 10 5 1.4 

Bromomethane 74-83-9 790 Residential 
RSL 

10 5 1.6 

Carbon Disulfide 75-15-0 4940 NCSSL 10 5 0.45 

Carbon Tetrachloride 56-23-5 2.74 NCSSL 10 5 0.74 

Chlorobenzene 108-90-7 438 NCSSL 10 5 0.49 

Chloroethane 75-00-3 13600 NCSSL 10 5 0.63 

Chloroform 67-66-3 300 Residential 
RSL 

10 5 0.52 

Chloromethane 74-87-3 20 NCSSL 10 5 0.44 

cis-1,2-Dichloroethene 156-59-2 350 NCSSL 10 5 0.67 

cis-1,3-Dichloropropene 10061-01-5 1700 Residential 
RSL 

10 5 0.68 

Cyclohexane 110-82-7 120000 Residential & 
Industrial RSL 

10 5 0.6 

Dibromochloromethane 124-48-1 1.71 NCSSL 10 5 0.61 
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TABLE 2-5 
TAL Reporting Limits SW-846 Method 8260B Soil 

Laboratory-specific2,3 

Analyte CAS Number 

Project Action 
Limit 

(ug/kg) 
Project Action 

Limit Reference1 

Project 
Quantitation 
Limit Goal 

(ug/kg) 
CRQLs 
(ug/kg) 

MDLs 
(ug/kg) 

Dichlorodifluoromethane 75-71-8 19000 Residential 
RSL 

10 5 0.24 

Ethylbenzene 100-41-4 5700 Residential 
RSL 

10 5 0.56 

Isopropylbenzene 98-82-8 1680 NCSSL 10 5 0.55 

Methyl Acetate 79-20-9 7800000 Residential 
RSL 

10 5 1.4 

Methyl tert-Butyl Ether 1634-04-4 916 NCSSL 10 5 0.9 

Methylcyclohexane 108-87-2 NC N/A 10 5 0.75 

Methylene Chloride 75-09-2 20.2 NCSSL 10 5 0.76 

Styrene 100-42-5 2240 NCSSL 10 5 0.51 

Tetrachloroethene 127-18-4 7.42 NCSSL 10 5 0.38 

Toluene 108-88-3 7270 NCSSL 10 5 0.28 

trans-1,2-Dichloroethene 156-60-5 540 NCSSL 10 5 0.38 

trans-1,3-
Dichloropropene 

10061-02-6 1700 Residential 
RSL 

10 5 0.31 

Trichloroethene 79-01-6 18.3 NCSSL 10 5 0.44 

Trichlorofluoromethane 75-69-4 31500 NCSSL 10 5 0.63 

Vinyl Chloride 75-01-4 0.0952 NCSSL 10 5 0.95 

Xylenes, total 1330-20-7 4960 NCSSL 10 15 1.2 
1List the type and source of the PAL used for each matrix specific analyte (e.g. Background, HH-MCL, HH-region 
III RBC, eco-WQC, eco-Region III BTAG, etc.) 
2Laboratory-specific MDLs and QLs are limits that an individual laboratory can achieve when performing a 
specific analytical method. MDLs may be subject to update. 

SW846 8270C–Semivolatile Organic Compounds. This method provides procedures for the 
detection and quantitative measurement of selected semivolatile organic compounds. The 
analytical method calls for the use of gas chromatograph/mass spectrometer (GC/MS) on 
sample extracts.  

Table 2-6 presents the TAL, PALs, and associated RLs for water and Table 2-7 presents the 
TAL, PALs, and associated RLs for soil.  
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TABLE 2-6 
TAL Reporting Limits SW-846 Method 8270C Water 

Laboratory-specific2 

Analyte CAS Number 

Project 
Action Limit 

(μg/L) 

Project 
Action Limit 
Reference1 

Project Quantitation 
Limit Goal 

(μg/L) 
CRQLs 
(μg/L) 

MDLs 
(μg/L) 

1,1'-Biphenyl 92-52-4 180 RSL 10 0.3 0.074 

2,2'-oxybis(1-Chloropropane) 108-60-1 0.32 RSL 10 0.2 0.057 

2,4,5-Trichlorophenol 95-95-4 370 RSL 25 1.0 0.27 

2,4,6-Trichlorophenol 88-06-2 3.7 RSL 10 1.0 0.13 

2,4-Dichlorophenol 120-83-2 11 RSL 10 1.0 0.24 

2,4-Dimethylphenol 105-67-9 73 RSL 10 1.0 0.12 

2,4-Dinitrophenol 51-28-5 7.3 RSL 25 1.0 0.1 

2,4-Dinitrotoluene 121-14-2 7.3 RSL 10 0.3 0.09 

2,6-Dinitrotoluene 606-20-2 3.7 RSL 10 0.3 0.084 

2-Chloronaphthalene 91-58-7 290 RSL 10 0.3 0.076 

2-Chlorophenol 95-57-8 0.36 NC2LGW 10 1.0 0.2 

2-Methylnaphthalene 91-57-6 14 NC2LGW 10 0.3 0.074 

2-Methylphenol 95-48-7 180 RSL 10 1.0 0.19 

2-Nitroaniline 88-74-4 NC N/A 25 0.3 0.072 

2-Nitrophenol 88-75-5 18 RSL 10 1.0 0.19 

3,3'-Dichlorobenzidine 91-94-1 0.15 RSL 10 1.1 0.36 

3-Nitroaniline 99-09-2 1.1 RSL 25 0.3 0.073 

4,6-Dinitro-2-methylphenol 534-52-1 0.37 RSL 25 1.0 0.14 

4-Bromophenyl-phenylether 101-55-3 NC N/A 10 0.4 0.13 

4-Chloro-3-methylphenol 59-50-7 18 RSL 10 1.0 0.2 

4-Chloroaniline 106-47-8 1.2 RSL 10 0.6 0.18 

4-Chlorophenyl-phenyl ether 7005-72-3 18 RSL 10 0.2 0.031 

4-Methylphenol 106-44-5 3.5 NC2LGW 10 1.0 0.33 

4-Nitroaniline 100-01-6 3.2 RSL 25 0.4 0.12 

4-Nitrophenol 100-02-7 NC N/A 25 1.2 0.4 

Acenaphthene 83-32-9 80 NC2LGW 10 0.2 0.051 

Acenaphthylene 208-96-8 210 NC2LGW 10 0.2 0.057 

Acetophenone 98-86-2 370 RSL 10 0.3 0.086 

Anthracene 120-12-7 1100 RSL 10 0.3 0.088 

Atrazine 1912-24-9 0.29 RSL 10 0.5 0.15 

Benzaldehyde 100-52-7 370 RSL 10 0.6 0.2 

Benzo(a)anthracene 56-55-3 0.029 RSL 10 0.2 0.065 

Benzo(a)pyrene 50-32-8 0.0029 RSL 10 0.3 0.07 

Benzo(b)fluoranthene 205-99-2 0.029 RSL 10 0.5 0.14 

Benzo(g,h,i)perylene 191-24-2 110 RSL 10 0.6 0.18 

Benzo(k)fluoranthene 207-08-9 0.29 RSL 10 0.3 0.1 

bis(2-Chloroethoxy) methane 111-91-1 11 RSL 10 0.2 0.054 
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TABLE 2-6 
TAL Reporting Limits SW-846 Method 8270C Water 

Laboratory-specific2 

Analyte CAS Number 

Project 
Action Limit 

(μg/L) 

Project 
Action Limit 
Reference1 

Project Quantitation 
Limit Goal 

(μg/L) 
CRQLs 
(μg/L) 

MDLs 
(μg/L) 

bis-(2-Chloroethyl) ether 111-44-4 0.012 RSL 10 0.2 0.036 

bis(2-Ethylhexyl) phthalate 117-81-7 2.5 NC2LGW 10 0.4 0.12 

Butylbenzylphthalate 85-68-7 35 RSL 10 0.5 0.13 

Caprolactam 105-60-2 1800 RSL 10 0.2 0.059 

Carbazole 86-74-8 NC N/A 10 0.2 0.051 

Chrysene 218-01-9 2.9 RSL 10 0.3 0.08 

Dibenzo(a,h)-anthracene 53-70-3 0.0029 RSL 10 0.3 0.1 

Dibenzofuran 132-64-9 3.7 RSL 10 0.2 0.06 

Diethylphthalate 84-66-2 2900 RSL 10 0.6 0.2 

Dimethylphthalate 131-11-3 NC N/A 10 0.3 0.077 

Di-n-butylphthalate 84-74-2 370 RSL 10 0.3 0.072 

Di-n-octylphthalate 117-84-0 140 NC2LGW 10 0.2 0.064 

Fluoranthene 206-44-0 150 RSL 10 0.2 0.046 

Fluorene 86-73-7 150 RSL 10 0.3 0.07 

Hexachlorobenzene 118-74-1 0.02 NC2LGW 10 0.3 0.082 

Hexachlorobutadiene 87-68-3 0.44 NC2LGW 10 0.2 0.05 

Hexachlorocyclopentadiene 77-47-4 22 RSL 10 0.2 0.049 

Hexachloroethane 67-72-1 3.7 RSL 10 0.3 0.1 

Indeno(1,2,3-cd)-pyrene 193-39-5 0.029 RSL 10 0.3 0.094 

Isophorone 78-59-1 36.8 NC2LGW 10 0.2 0.057 

Naphthalene 91-20-3 0.14 RSL 10 0.3 0.072 

Nitrobenzene 98-95-3 0.34 RSL 10 0.3 0.1 

N-Nitroso diphenylamine 86-30-6 14 RSL 10 0.3 0.094 

N-Nitroso-di-n propylamine 621-64-7 0.0096 RSL 10 0.3 0.084 

Pentachlorophenol 87-86-5 0.29 NC2LGW 25 1.0 0.047 

Phenanthrene 85-01-8 210 NC2LGW 10 0.2 0.061 

Phenol 108-95-2 300 NC2LGW 10 1.0 0.22 

Pyrene 129-00-0 110 RSL 10 0.3 0.067 
1List the type and source of the PAL used for each matrix specific analyte (e.g. Background, HH-MCL, HH-region 
III RBC, eco-WQC, eco-Region III BTAG, etc.) 
2Laboratory-specific MDLs and QLs are limits that an individual laboratory can achieve when performing a 
specific analytical method. MDLs may be subject to update. 
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TABLE 2-7  
TAL Reporting Limits SW-846 Method 8270C Soil 

Laboratory-specific2,3 

Analyte CAS Number 

Project Action 
Limit 

(ug/kg) 
Project Action 

Limit Reference1 

Project 
Quantitation 
Limit Goal 

(ug/kg) 
CRQLs 
(ug/kg) 

MDLs 
(ug/kg) 

1,1'-Biphenyl 92-52-4 8910 NCSSL 250 6.7 1.6 

2,2'-oxybis(1-Chloropropane) 108-60-1 1.29 NCSSL 250 6.7 0.72 

2,4,5-Trichlorophenol 95-95-4 40500 NCSSL 500 33 7.8 

2,4,6-Trichlorophenol 88-06-2 6100 Residential RSL 250 33 5.4 

2,4-Dichlorophenol 120-83-2 18000 Residential RSL 250 33 4.6 

2,4-Dimethylphenol 105-67-9 1150 NCSSL 250 33 9.1 

2,4-Dinitrophenol 51-28-5 12000 Residential RSL 500 33 4.1 

2,4-Dinitrotoluene 121-14-2 12000 Residential RSL 250 6.7 1.9 

2,6-Dinitrotoluene 606-20-2 6100 Residential RSL 250 6.7 1.7 

2-Chloronaphthalene 91-58-7 210000 Residential & 
Industrial RSL 

250 6.7 2.2 

2-Chlorophenol 95-57-8 4.3 NCSSL 250 33 5 

2-Methylnaphthalene 91-57-6 1720 NCSSL 250 6.7 1.6 

2-Methylphenol 95-48-7 10500 NCSSL 250 33 8.4 

2-Nitroaniline 88-74-4 NC N/A 500 6.7 1.2 

2-Nitrophenol 88-75-5 39000 Residential RSL 250 33 3.1 

3,3'-Dichlorobenzidine 91-94-1 1100 Residential RSL 250 6.7 1.6 

3-Nitroaniline 99-09-2 1800 Residential RSL 500 8 2.4 

4,6-Dinitro-2-methylphenol 534-52-1 610 Residential RSL 500 33 3.6 

4-Bromophenyl-phenylether 101-55-3 NC N/A 250 6.7 1.8 

4-Chloro-3-methylphenol 59-50-7 39000 Residential RSL 250 33 8.5 

4-Chloroaniline 106-47-8 9000 Residential RSL 250 6.7 1.2 

4-Chlorophenyl-phenyl ether 7005-72-3 31000 Residential RSL 250 6.7 2.1 

4-Methylphenol 106-44-5 17.4 NCSSL 250 33 9.8 

4-Nitroaniline 100-01-6 18000 Residential RSL 500 6.7 1.7 

4-Nitrophenol 100-02-7 NC N/A 500 40 13 

Acenaphthene 83-32-9 8160 NCSSL 250 6.7 1.4 

Acenaphthylene 208-96-8 11400 NCSSL 250 9 2.9 

Acetophenone 98-86-2 780000 Residential RSL 250 6.7 0.82 

Anthracene 120-12-7 995000 NCSSL 250 6.7 1.5 

Atrazine 1912-24-9 4 NCSSL 250 15 4.9 

Benzaldehyde 100-52-7 780000 Residential RSL 250 6.7 8.2 

Benzo(a)anthracene 56-55-3 150 Residential RSL 100 6.7 1.7 

Benzo(a)pyrene 50-32-8 15 Residential RSL 10 8 2.4 

Benzo(b)fluoranthene 205-99-2 150 Residential RSL 100 9 2.7 

Benzo(g,h,i)perylene 191-24-2 170000 Residential RSL 250 12 3.9 

Benzo(k)fluoranthene 207-08-9 1500 Residential RSL 250 10 3.1 
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TABLE 2-7  
TAL Reporting Limits SW-846 Method 8270C Soil 

Laboratory-specific2,3 

Analyte CAS Number 

Project Action 
Limit 

(ug/kg) 
Project Action 

Limit Reference1 

Project 
Quantitation 
Limit Goal 

(ug/kg) 
CRQLs 
(ug/kg) 

MDLs 
(ug/kg) 

bis(2-Chloroethoxy) methane 111-91-1 18000 Residential RSL 250 6.7 1.4 

bis-(2-Chloroethyl) ether 111-44-4 .171 NCSSL 250 6.7 0.4 

bis(2-Ethylhexyl) phthalate 117-81-7 6670 NCSSL 250 13 4.1 

Butylbenzylphthalate 85-68-7 27800 NCSSL 250 6.7 2.1 

Caprolactam 105-60-2 3100000 Residential RSL 250 6.7 1.5 

Carbazole 86-74-8 NC N/A 250 6.7 1.4 

Chrysene 218-01-9 15000 Residential RSL 250 6.7 2.2 

Dibenzo(a,h)-anthracene 53-70-3 15 Residential RSL 10 6.7 1.7 

Dibenzofuran 132-64-9 4660 NCSSL 250 6.7 1.2 

Diethylphthalate 84-66-2 28200 NCSSL 250 10 3 

Dimethylphthalate 131-11-3 NC N/A 250 10 2.9 

Di-n-butylphthalate 84-74-2 24800 NCSSL 250 6.7 0.56 

Di-n-octylphthalate 117-84-0 10000000 NCSSL 250 6.7 1.1 

Fluoranthene 206-44-0 230000 Residential RSL 250 6.7 2.2 

Fluorene 86-73-7 44300 NCSSL 250 6.7 1.6 

Hexachlorobenzene 118-74-1 32.1 NCSSL 250 10 3 

Hexachlorobutadiene 87-68-3 257 NCSSL 250 6.7 1.4 

Hexachlorocyclopentadiene 77-47-4 37000 Residential RSL 250 6.7 1.4 

Hexachloroethane 67-72-1 6100 Residential RSL 250 8 2.6 

Indeno(1,2,3-cd)-pyrene 193-39-5 150 Residential RSL 100 6.7 1.9 

Isophorone 78-59-1 182 NCSSL 100 6.7 1.2 

Naphthalene 91-20-3 585 NCSSL 250 6.7 1 

Nitrobenzene 98-95-3 3100 Residential RSL 250 6.7 1.8 

N-Nitroso diphenylamine 86-30-6 99000 Residential RSL 250 6.7 1.3 

N-Nitroso-di-n propylamine 621-64-7 69 Residential RSL 50 6.7 1.5 

Pentachlorophenol 87-86-5 22.3 NCSSL 20 33 3.2 

Phenanthrene 85-01-8 59600 NCSSL 250 7 2.3 

Phenol 108-95-2 1750 NCSSL 250 33 8.2 

Pyrene 129-00-0 170000 Residential RSL 250 6.7 1.9 
1List the type and source of the PAL used for each matrix specific analyte (e.g. Background, HH-MCL, HH-region 
III RBC, eco-WQC, eco-Region III BTAG, etc.) 
2Laboratory-specific MDLs and QLs are limits that an individual laboratory can achieve when performing a 
specific analytical method. MDLs may be subject to update. 

SW846 8081A—Pesticides. This method is intended for the trace analysis of explosives 
residues by HPLC using a UV detector. Table 2-8 presents the TAL, PALs, and associated 
RLs for water and Table 2-9 presents the TAL, PALs, and associated RLs for soil.  
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TABLE 2-8 
TAL Reporting Limits SW-846 Method 8081A Pesticides Water 

Laboratory-specific2 

Analyte CAS Number 

Project Action 
Limit 
(μg/L) 

Project Action Limit 
Reference1 

Project 
Quantitation 
Limit Goal 

(μg/L) 
CRQLs 
(μg/L) 

MDLs 
(μg/L) 

alpha-BHC 319-84-6 0.011 RSL 0.05 0.05 0.0017 

beta-BHC 319-85-7 0.019 NC2LGW 0.05 0.05 0.0026 

delta-BHC 319-86-8 0.019 NC2LGW 0.05 0.05 0.0024 

gamma-BHC (Lindane) 58-89-9 .2 NC2LGW 0.05 0.05 0.002 

Heptachlor 76-44-8 0.0078 NC2LGW 0.05 0.05 0.0019 

Aldrin 309-00-2 0.004 RSL 0.05 0.05 0.0023 

Heptachlor epoxide 1024-57-3 0.0038 NC2LGW 0.05 0.05 0.003 

Endosulfan I 959-98-8 22 RSL 0.05 0.05 0.0028 

Dieldrin 60-57-1 0.0022 NC2LGW 0.05 0.05 0.0032 

4,4'-DDE 72-55-9 0.2 RSL 0.05 0.05 0.0022 

Endrin 72-20-8 1.1 RSL 0.05 0.05 0.0024 

Endosulfan II 33213-65-9 22 RSL 0.05 0.05 0.0031 

4,4'-DDD 72-54-8 0.14 NC2LGW 0.05 0.05 0.0032 

Endosulfan sulfate 1031-07-8 22 RSL 0.05 0.05 0.003 

4,4'-DDT 50-29-3 0.1 NC2LGW 0.05 0.05 0.003 

Methoxychlor 72-43-5 18 RSL 0.1 0.05 0.0032 

Endrin ketone 53494-70-5 1.1 RSL 0.05 0.05 0.0043 

Endrin aldehyde 7421-93-4 1.1 RSL 0.05 0.05 0.0039 

alpha-Chlordane 5103-71-9 0.1 NC2LGW 0.05 0.05 0.0026 

gamma-Chlordane 5103-74-2 0.1 NC2LGW 0.05 0.05 0.002 

Toxaphene 8001-35-2 0.031 NC2LGW 1 1 0.13 
1List the type and source of the PAL used for each matrix specific analyte (e.g. Background, HH-MCL, HH-region 
III RBC, eco-WQC, eco-Region III BTAG, etc.) 
2Laboratory-specific MDLs and QLs are limits that an individual laboratory can achieve when performing a 
specific analytical method. MDLs may be subject to update. 
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TABLE 2-9  
TAL Reporting Limits SW-846 Method 8081A Pesticides Soil 

Laboratory-specific2,3 

Analyte CAS Number 

Project Action 
Limit 

(mg/kg) 
Project Action Limit 

Reference1 

Project 
Quantitation 
Limit Goal 

(mg/kg) 
CRQLs 
(mg/kg) 

MDLs 
(mg/kg) 

alpha-BHC 319-84-6 0.077 Residential RSL 1.5 0.0017 0.00009 

beta-BHC 319-85-7 0.27 Residential RSL 1 0.0017 0.00010 

delta-BHC 319-86-8 0.27 Residential RSL 1 0.0017 0.00008 

gamma-BHC (Lindane 58-89-9 .0062 NCSSL 1 0.0017 0.00009 

Heptachlor 76-44-8 0.0023 NCSSL 1 0.0017 0.00010 

Aldrin 309-00-2 0.029 Residential RSL 1 0.0017 0.00011 

Heptachlor epoxide 1024-57-3 0.00634 NCSSL 1 0.0017 0.00013 

Endosulfan I 959-98-8 37 Residential RSL 3.3 0.0017 0.00013 

Dieldrin 60-57-1 0.00113 NCSSL 1 0.0017 0.00011 

4,4'-DDE 72-55-9 1.4 Residential RSL 1.5 0.0017 0.00013 

Endrin 72-20-8 0.44 NCSSL 1 0.0017 0.00014 

Endosulfan II 33213-65-9 37 Residential RSL 3.3 0.0017 0.00012 

4,4'-DDD 72-54-8 0.129 NCSSL 1 0.0017 0.00012 

Endosulfan sulfate 1031-07-8 37 Residential RSL 3.3 0.0017 0.00013 

4,4'-DDT 50-29-3 1.36 NCSSL 1.5 0.0017 0.00014 

Methoxychlor 72-43-5 56.1 NCSSL 17 0.0017 0.00011 

Endrin ketone 53494-70-5 1.8 Residential RSL 1.5 0.0017 0.00011 

Endrin aldehyde 7421-93-4 1.8 Residential RSL 1.5 0.0017 0.00009 

alpha-Chlordane 5103-71-9 1.6 Residential RSL 1.5 0.0017 0.00011 

gamma-Chlordane 5103-74-2 1.6 Residential RSL 1.5 0.0017 0.00024 

Toxaphene 8001-35-2 0.0595 NCSSL 15 0.033 0.00730 

1List the type and source of the PAL used for each matrix specific analyte (e.g. Background, HH-MCL, HH-region 
III RBC, eco-WQC, eco-Region III BTAG, etc.) 
2Laboratory-specific MDLs and QLs are limits that an individual laboratory can achieve when performing a 
specific analytical method. MDLs may be subject to update. 

SW846 8082—PCBs. Table 2-10 presents the TAL, PALs, and associated RLs for water and 
Table 2-11 presents the TAL, project action limits, and associated RLs for soil. 
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TABLE 2-10 
TAL Reporting Limits SW-846 Method 8082 PCBs Water 

Laboratory-specific2 

Analyte CAS Number 

Project Action 
Limit 
(μg/L) 

Project Action 
Limit Reference1 

Project 
Quantitation Limit 

Goal 
(μg/L) 

CRQLs 
(μg/L) 

MDLs 
(μg/L) 

Aroclor-1016 12674-11-2 0.26 RSL 0.5 0.5 0.084 

Aroclor-1221 11104-28-2 0.0068 RSL 0.5 0.5 0.1 

Aroclor-1232 11141-16-5 0.0068 RSL 0.5 0.5 0.14 

Aroclor-1242 53469-21-9 0.034 RSL 0.5 0.5 0.14 

Aroclor-1248 12672-29-6 0.034 RSL 0.5 0.5 0.16 

Aroclor-1254 11097-69-1 0.034 RSL 0.5 0.5 0.13 

Aroclor-1260 11096-82-5 0.034 RSL 0.5 0.5 0.088 

1List the type and source of the PAL used for each matrix specific analyte (e.g. Background, HH-MCL, HH-region 
III RBC, eco-WQC, eco-Region III BTAG, etc.) 
2Laboratory-specific MDLs and QLs are limits that an individual laboratory can achieve when performing a 
specific analytical method. MDLs may be subject to update. 

TABLE 2-11 
Target Analyte List Reporting Limits SW-846 Method 8082 PCBs Soil 

Laboratory-specific2,3 

Analyte CAS Number 

Project Action 
Limit 

(mg/kg) 
Project Action Limit 

Reference1 

Project 
Quantitation Limit 

Goal 
(mg/kg) 

CRQLs 
(mg/kg) 

MDLs 
(mg/kg) 

Aroclor-1016 12674-11-2 0.39 Residential RSL 0.39 0.017 0.0049 

Aroclor-1221 11104-28-2 0.17 Residential RSL 0.17 0.017 0.0068 

Aroclor-1232 11141-16-5 0.17 Residential RSL 0.17 0.017 0.0032 

Aroclor-1242 53469-21-9 0.22 Residential RSL 0.22 0.017 0.0027 

Aroclor-1248 12672-29-6 0.22 Residential RSL 0.22 0.017 0.005 

Aroclor-1254 11097-69-1 0.11 Residential RSL 0.11 0.017 0.0061 

Aroclor-1260 11096-82-5 0.22 Residential RSL 0.22 0.017 0.0048 

1List the type and source of the PAL used for each matrix specific analyte (e.g. Background, HH-MCL, HH-region 
III RBC, eco-WQC, eco-Region III BTAG, etc.) 
2Laboratory-specific MDLs and QLs are limits that an individual laboratory can achieve when performing a 
specific analytical method. MDLs may be subject to update. 

USEPA SW-846 Method 6010B/7470A–Metals 
Samples will be analyzed for select metals including mercury by inductively coupled 
plasma atomic emission spectrometry. All matrices–excluding filtered groundwater samples 
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but including groundwater, aqueous samples, soils, sludges, sediments, and other solid 
wastes–require digestion before analysis.  

Table 2-12 presents the TAL, PALs, and associated RLs for water. Table 2-13 presents the 
TAL, PALs, and associated RLs for soil. 

TABLE 2-12 
TAL List Reporting Limits SW-846 Method 6010B/7470A Metals Water 

Laboratory-specific2 

Analyte CAS Number 

Project Action 
Limit 
(μg/L) 

Project Action Limit 
Reference1 

Project 
Quantitation Limit 

Goal 
(μg/L) 

CRQLs 
(μg/L) 

MDLs 
(μg/L) 

Aluminum 7429-90-5 3700 RSL 200 200 26.7 

Antimony 7440-36-0 1.5 RSL 10 20 3.9 

Arsenic 7440-38-2 0.045 RSL 10 20 4.2 

Barium 7440-39-3 730 RSL 200 5 0.16 

Beryllium 7440-41-7 7.3 RSL 5 2 0.1 

Cadmium 7440-43-9 1.75 NC2LGW 1 6 0.21 

Calcium 7440-70-2 NC N/A 5000 1000 56.2 

Chromium 7440-47-3 11 RSL 10 5 0.63 

Cobalt 7440-48-4 1.1 RSL 50 5 0.67 

Copper 7440-50-8 150 RSL 25 10 1.4 

Iron 7439-89-6 300 MCL & NC2LGW 100 150 15.4 

Lead 7439-92-1 15 MCL & NC2LGW 3 10 1.2 

Magnesium 7439-95-4 NC N/A 5000 250 11.6 

Manganese 7439-96-5 50 NC2LGW 15 5 0.19 

Mercury 7439-97-6 1.05 NC2LGW 0.2 0.2 0.019 

Nickel 7440-02-0 73 RSL 40 10 0.9 

Potassium 7440-09-7 NC N/A 5000 250 47.6 

Selenium 7782-49-2 18 RSL 5 20 1.7 

Silver 7440-22-4 17.5 NC2LGW 10 5 0.47 

Sodium 7440-23-5 NC N/A 5000 2500 255 

Thallium 7440-28-0 0.24 RSL 2 30 4.1 

Vanadium 7440-62-2 26 RSL 20 10 0.83 

Zinc 7440-66-6 1050 NC2LGW 20 20 1.6 

1List the type and source of the PAL used for each matrix specific analyte (e.g. Background, HH-MCL, HH-region 
III RBC, eco-WQC, eco-Region III BTAG, etc.) 
2Laboratory-specific MDLs and QLs are limits that an individual laboratory can achieve when performing a 
specific analytical method. MDLs may be subject to update. 
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TABLE 2-13  
Target Analyte List Reporting Limits SW-846 Method 6010B/7470A Metals Soil 

Laboratory-specific2,3 

Analyte CAS Number 

Project Action 
Limit 

(mg/kg) 
Project Action Limit 

Reference1 

Project Quantitation 
Limit Goal 

(mg/kg) 
CRQLs 
(mg/kg) 

MDLs 
(mg/kg) 

Aluminum 7429-90-5 7700 Residential RSL 40 20 2.19 

Antimony 7440-36-0 3.1 Residential RSL 2 6 0.24 

Arsenic 7440-38-2 0.39 Residential RSL 2 1 0.26 

Barium 7440-39-3 848 NCSSL 40 20 0.014 

Beryllium 7440-41-7 3.38 NCSSL 1 0.5 0.0088 

Cadmium 7440-43-9 0.95 NCSSL 0.7 0.5 0.023 

Calcium 7440-70-2 NC N/A 1000 500 5.52 

Chromium 7440-47-3 27.2 NCSSL 2 1 0.059 

Cobalt 7440-48-4 2.3 Residential RSL 10 5 0.072 

Copper 7440-50-8 310 Residential RSL 5 2.5 0.14 

Iron 7439-89-6 151 NCSSL 20 10 1.91 

Lead 7439-92-1 270 NCSSL 1 1 0.17 

Magnesium 7439-95-4 NC N/A 1000 500 1 

Manganese 7439-96-5 65.2 NCSSL 3 1.5 0.013 

Mercury 7439-97-6 0.015 NCSSL 0.2 0.1 0.027 

Nickel 7440-02-0 56.4 NCSSL 8 4 0.11 

Potassium 7440-09-7 NC N/A 1000 500 0.75 

Selenium 7782-49-2 112.2 NCSSL 2 3.5 0.45 

Silver 7440-22-4 0.217 NCSSL 2 1 0.034 

Sodium 7440-23-5 NC N/A 1000 500 13.3 

Thallium 7440-28-0 0.51 Residential RSL 3 2.5 0.55 

Vanadium 7440-62-2 55 Residential RSL 10 5 0.043 

Zinc 7440-66-6 550 NCSSL 4 6 0.21 

1List the type and source of the PAL used for each matrix specific analyte (e.g. Background, HH-MCL, HH-region 
III RBC, eco-WQC, eco-Region III BTAG, etc.) 
2Laboratory-specific MDLs and QLs are limits that an individual laboratory can achieve when performing a 
specific analytical method. MDLs may be subject to update.  
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TABLE 2-14  
 

USEPA SW-846 Method 8290 - Dioxin 
This method provides procedures for the detection and quantitative measurement of 
polychlorinated dibenxo-p-dioxins in a variety of environmental matrices. 

 
Target Analyte List Reporting Limits SW-846 Method 8290 Dioxin Soil 

Laboratory-specific2,3 

Analyte CAS Number 

Project Action 
Limit 

(ug/kg) 
Project Action Limit 

Reference1 

Project Quantitation 
Limit Goal 

(ug/kg) 
CRQLs 
(ug/kg) 

MDLs 
(ug/kg) 

2,3,7,8-
Tetrachlorodibenzo-
p-dioxin 

1746-01-6 .0145 NC SSL .0100 0.001 0.000119 

1List the type and source of the PAL used for each matrix specific analyte (e.g. Background, HH-MCL, HH-region 
III RBC, eco-WQC, eco-Region III BTAG, etc.) 
2Laboratory-specific MDLs and QLs are limits that an individual laboratory can achieve when performing a 
specific analytical method. MDLs may be subject to update.  
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2.2.2 Analytical Laboratory 
The analytical laboratory contracted to provide analytical services to support this project is 
GPL Laboratories, LLLP. GPL Laboratory holds the applicable Navy and state certifications. 

Detection, Quantitation and Reporting Limits 
The RLs are listed in Tables 2-4 through 2-13.  

The laboratory will supply analyte-specific quantification limits, with laboratory-specific 
MDL studies, as part of its laboratory CQAPP. 

Method Detection Limits 
The MDL is the minimum amount of an analyte that can be routinely identified using a 
specific method and instrument measured and reported with 99 percent confidence that the 
analyte concentration is greater than zero. MDLs are operationally determined as three 
times the standard deviation of seven replicate spiked samples run according to the 
complete method. However, the evaluation is routinely completed on reagent grade water. 
As a result, potentially significant matrix interferences that decrease analyte recoveries are 
not addressed. 

Determine the MDL for each analyte as follows: 

MDL = 3.14(s) 

Where: 

s - The standard deviation for each analyte from the seven replicate analyses. 

3.14 -  The one-sided t-statistic at the 99 percent confidence level appropriate for 
determining the MDL using seven replicates. 

When the concentration of concern (or project-specific action level) is greater than the MDL, 
to the extent that the confidence limits of both the MDL and concentration of concern do not 
overlap, then both “non-detect” and “detect” results can be used with confidence. There will 
be a possibility of false positives and false negatives if the confidence limits of the MDL and 
the concentration of concern overlap. When the concentration of concern is sufficiently less 
than the MDL that the confidence limits do not overlap, then there is a strong possibility of 
false negatives and only “detect” results are useable. 

The laboratory will establish MDLs for each method, matrix, and analyte for each 
instrument the laboratory plans to use for the project. The laboratory will revalidate these 
MDLs at least once per 12-month period. The laboratory will provide the MDL at the 
beginning of the project. Project and laboratory specific MDLs will be included in the 
project-specific addendum.  

40 CFR 136, Appendix B, or Chapter 1 of SW846 Methods, has not set frequency 
requirements for revalidating the MDLs. The MDLs be validated once per 12-month period. 
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Where multiple instruments are used, the MDL used for reporting purposes will represent 
the least sensitive instrument. 

Instrument Detection Limit 
The instrument detection limit (IDL) includes only the instrument portion of the detection, 
not sample preparation, concentration/dilution factors, or method-specific parameters. The 
IDL is operationally defined as three times the standard deviation of seven replicate 
analyses at the lowest concentration that is statistically different from a blank. This 
represents 99 percent confidence that the signal identified is the result of the presence of the 
analyte, not random noise. The IDL is not the same as the MDL. There is no formal 
procedure for IDL outside the USEPA Contract Laboratory Program (CLP) Statement of 
Work for inorganic analysis. 

Quantitation Limits 
The quantitation limit (QL) as defined in SW-846 methods, is the lowest level that can be 
reliably achieved within specified limits of precision and accuracy during routine laboratory 
operating conditions. The sample quantitation limit (SQL) is the QL adjusted to reflect 
sample-specific actions such as dilution or use of smaller aliquot sizes than prescribed in the 
method, or for percent moisture. These adjustments may be due to matrix effects or the high 
concentration of some analytes. The SQL is the more useful limit for data users such as risk 
assessors. 

For the same chemical, the SQL in one sample may be higher than, lower than, or equal to 
the SQL values for other samples. In addition, preparation or analytical adjustments, such as 
dilution of the sample for quantitation high levels target and non-target analytes, could 
result in non-detects for other analytes included in the analysis, even though target analytes 
may have been present at trace quantities in the undiluted sample. 

All results will be reported on a dry-weight basis. 

Reporting Limits 
The laboratories participating in this work effort will compare the results of the 
experimental MDLs to RLs for each analyte. The MDL may not be more than one-half the 
corresponding RL. The laboratories also will verify RLs by including a standard at the RL as 
the lowest point on the calibration curve. For methods that do not include the RL as the low 
point of the calibration curve, a RL verification standard will be analyzed immediately 
following calibration. The RL verification standard must include all target analytes. All 
results will be reported at or above the MDL values. No numerical results will be reported 
below the MDL; however, for those results falling between the MDL and the RL, a “J” flag 
will be applied to the results indicating the variability associated with the result. 

Analytical SOPs 
The laboratory has submitted a list of specific SOPs that will be used to perform off-site 
analysis of samples. Refer to Table 2-15 for Analytical SOP References. Laboratory SOPs are 
provided in Attachment A. 
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TABLE 2-15 
Analytical SOP References 

Lab SOP 
Number 

Title, Revision Date, and / or 
Number 

Definitive or 
Screening Data 

Matrix and 
Analytical 

Group Instrument 
Organization 

Performing Analysis 

Modified for 
Project Work?1 

(Y/N) 

F.2 
Sample Receipt, Inspection, 
Preservation and Storage Condition 
Requirements; Ver 19, 04/08 

Definitive All N/A GPL Laboratories, LLLP N 

F.3 
Sample Logging and Record 
Keeping; Ver. 6, 02/03 (reviewed 
09/08) 

Definitive All N/A GPL Laboratories, LLLP N 

G.12 SOP for Reports Generation; Ver. 
7, 10/06 (reviewed 10/08) Definitive All N/A GPL Laboratories, LLLP N 

H.8 

Acid Digestion of Aqueous 
Samples, EP and TCLP Extracts 
and Wastes that contain 
Suspended Solids for inductively 
coupled plasma (ICP) & ICPMS 
analysis; Ver. 13, 03/08 

Definitive GW N/A GPL Laboratories, LLLP N 

H.10 
Trace ICP Quantitation for HSL 
Metals According to Method 6010B; 
Ver. 19, 11/08 

Definitive All ICP GPL Laboratories, LLLP N 

H.12 
Cold Vapor Analysis for Mercury in 
Accordance with SW846 Methods 
7470A and 7471B; Ver. 24, 11/08 

Definitive All N/A GPL Laboratories, LLLP N 

H.21 

Acid Digestion of Soli, Sludge, 
Sediment and other Solid Waste 
samples for ICP & ICPMS by 
SW846 Method 3050B; Ver. 8, 
08/07 (reviewed 11/08) 

Definitive Soils N/A GPL Laboratories, LLLP N 

J.4 
Percent Solids Determination 
Procedure; Ver.8, 11/07 (reviewed 
11/08) 

Definitive Soils N/A GPL Laboratories, LLLP N 
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TABLE 2-15 
Analytical SOP References 

Lab SOP 
Number 

Title, Revision Date, and / or 
Number 

Definitive or 
Screening Data 

Matrix and 
Analytical 

Group Instrument 
Organization 

Performing Analysis 

Modified for 
Project Work?1 

(Y/N) 

M.5 Volatile Organics - 8260B; Ver.18, 
08/07 (reviewed 10/08) Definitive All GC/MS GPL Laboratories, LLLP N 

N.6 
Method 3520C, Continuous Liquid-
Liquid Extraction for Pest/PCBs; 
Ver. 8, 06/08 

Definitive GW N/A GPL Laboratories, LLLP N 

N.7 

Method 3550B, Ultrasonic 
Extraction for Pest/PCBs; Ver. 8, 
09/02 (reviewed 06/08) 

Definitive Soils N/A GPL Laboratories, LLLP N 

N.11 

Method 3520C, Continuous Liquid-
Liquid Extraction for Semivolatile 
Organics; Ver. 8, 06/08 

Definitive GW N/A GPL Laboratories, LLLP N 

N.12 

Soil Extraction for Semivolatile 
Organics by Method 3550B; Ver. 8, 
10/02 (reviewed 06/08) 

Definitive Soils N/A GPL Laboratories, LLLP N 

P.5 
SOP for SW827C -GC/MS Analysis 
of Semivolatile Organics; Ver. 15, 
08/07 (reviewed 11/08) 

Definitive All GC GPL Laboratories, LLLP N 

Q.6 
SOP for Method 8081B - 
Organochlorine Pesticides; Ver. 13, 
10/08 

Definitive All GC GPL Laboratories, LLLP N 

Q.7 
SOP for Method 8082A - Aroclor 
(PCB, PCT) and PCB Congeners; 
Ver. 11, 10/08 

Definitive All N/A GPL Laboratories, LLLP N 

DC41 8290 Data Analysis and Reporting, 
3/28/08, version 17 Definitive Soils Micromass 

HRMS 
SGS Wilmington 

 N 

DC37 Sample Processing, 3/31/08, version 28 Definitive Soils N/A 
SGS Wilmington 

 N 
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TABLE 2-15 
Analytical SOP References 

Lab SOP 
Number 

Title, Revision Date, and / or 
Number 

Definitive or 
Screening Data 

Matrix and 
Analytical 

Group Instrument 
Organization 

Performing Analysis 

Modified for 
Project Work?1 

(Y/N) 

MI3 Standard Operating Procedures for the 
Login and Storage of Samples, 
September 2007, version 9 

Definitive Soils N/A 
SGS Wilmington 

 N 

1 If yes, then specify the modification that has been made. Note that any analytical SOP modification made relative to project specific needs must be reviewed and 
approved by the Navy Quality Assurance Officer. 
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Data Package Deliverables 
There are no data package requirements for Level I (screening results). The FTL is 
responsible for reviewing the field logbooks, which will contain the following information 
for Level I field screening results. 

QC data package deliverables are summarized in Table 2-16 by analytical fraction and will 
include sample results and QC summary forms, as well as raw instrument data. The laboratory 
will provide Level IV data packages for all analytical data associated with this project. 

TABLE 2-16 
Data Package Deliverables 

All Analytical Fractions 
Case Narrative – A detailed case narrative per analytical fraction is required and will include explanation of any non-
compliance and/or exceptions and corrective action. Exceptions will be noted for receipt, holding times, methods, 
preparation, calibration, blanks, spikes, surrogates (if applicable), and sample exceptions. 

• 

Sample ID Cross Reference Sheet (Lab IDs and Client IDs) • 
Completed Chain of Custody and any sample receipt information • 
Sample preparation (extraction/digestion) logs • 
Copies of non-conformance memos and corrective actions • 
Form * GC/MS Organic Fractions Level II Level III Level IV 

1 Sample results  • • • + raw 
2 Surrogate Recovery Summary (w/ applicable control limits)  • • • 
3 MS/MSD Accuracy & Precision Summary ** • • • + raw 
3 LCS Accuracy Summary  • • • + raw 
4 Method Blank Summary  • • • + raw 
5 Instrument Tuning Summary (including tuning summary for applicable initial calibrations)   • • 
6 Initial Calibration Summary (including concentration levels of standards)   • • + raw 
7 Continuing Calibration Summary   • • + raw 
8 IS Summary (including applicable initial calibrations)   • • 

Form * GC/HPLC Organic Fractions Level II Level III Level IV 
1 Sample results  • • **** • + raw 
2 Surrogate Recovery Summary (w/ applicable control limits)  • • • 
3 MS/MSD Accuracy & Precision Summary ** • • • + raw 
3 LCS Accuracy Summary  • • • + raw 
4 Method Blank Summary  • • • + raw 
6 Initial Calibration Summary (including concentration levels of standards) ***  • • + raw 
7 Continuing Calibration Summary ***  • • + raw 
7 Degradation Summary (Organochlorine Pesticides only) ***  • • + raw 
8 Analytical Sequence (including IS area performance where applicable) ***  • • 

10 Compound Identification Summary (where confirmation required) ***  • • 
Form * Metals Inorganic Fractions Level II Level III Level IV 

1 Sample Results  • • • + raw 
2A Initial and Continuing Calibration Summary   • • + raw 
3 Initial and Continuing Calibration Blanks and Method Blanks Summary  • • • + raw 
4 Interference Check Standard Summary   • • + raw 

5A Pre-digestion Matrix Spike Recoveries Summary  • • • + raw 
5B Post-digestion Spike Recoveries Summary  • • + raw 
6 Native Duplicate or MS/MSD Precision Summary ** • • • + raw 
7 LCS Recovery Summary  • • • + raw 
8 Method of Standard Addition (if necessary)   • • + raw 
9 Serial Dilution   • • + raw 

10 Instrument or Method Detection Limit Summary   • • 
11 ICP Interelement Correction Factors  • • 
12 Linear Range Summary   • • 
13 Preparation Log Summary   • • + raw 
14 Analytical Run Sequence and GFAA Post-spike Recovery Summary  • • + raw 

* CLP Form or summary form with equivalent information 
** with RPD calculated according to method specifications (CLP using % recovery, SW-846 using concentration)  
*** including deliverables for primary and confirmation analysis (where applicable) 
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In addition, the laboratory must have the capability of providing the data package on 
compact disk (CD) in a scanned .pdf format. At this time, it is anticipated that the laboratory 
will provide one hardcopy data package and one CD to the PC, and one CD to the PM. 

2.3 Quality Control Requirements 
The following text describes this project’s QC requirements. 

2.3.1 Field QC Blank Samples and Duplicate Field Samples 
The type and frequency of field QC samples should be evaluated as part of the project 
planning process. In the following subsections, typical field QC blank samples and duplicate 
field samples are defined. 

Blank samples should not contain any target parameter of interest. There are certain organic 
compounds known to be common laboratory contaminants, such as acetone, methylene 
chloride, and the common phthalates. However, the laboratory must make all efforts to 
eliminate these compounds as contaminants. The concentration of all target compounds must 
be less than the RL, except for the common contaminants; the concentration of the common 
contaminants must be less than five times the RL. 

2.3.2 TBs 
TBs (TBs) are used to monitor potential VOC contamination introduced during sample 
shipping and handling. TBs are 40-mL VOC vials of ASTM Type II water, which are filled in 
the laboratory, transported to the sampling site, and returned to the laboratory with the 
VOC samples. TBs are prepared and analyzed for VOCs only; they should not be opened in 
the field. One TB will be included with each cooler containing samples for VOC analysis 
(aqueous and solid phase). No VOC analyses are being performed in this phase of the 
investigation, consequently; no TBs will be collected.  

2.3.3 Equipment Rinsate Blank Samples 
Equipment rinsate blanks (ERBs) are samples of ASTM Type II water passed through and 
over the surface of decontaminated sampling equipment. The rinse water is collected in 
sample bottles, preserved, and handled in the same manner that is used when collecting 
aqueous samples, even if the ERBs are being collected for soil samples. ERBs are used to 
monitor the effectiveness of the decontamination process. One ERB will be collected per 
day, per type of sampling equipment and analyzed for the same parameters as the 
corresponding samples. 

2.3.4 Field/Decontamination Source Water Blanks 
FBs are samples of the source water used for decontamination and steam cleaning. This 
blank is used to monitor potential contaminants present in the source water during field 
decontamination procedures. One FB will be collected for each source of water used for 
decontamination and analyzed for the same parameters as the corresponding samples. One 
FB will be collected per week while sampling. 
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2.3.5 Temperature Blanks 
Temperature blanks are sent with each cooler shipped to the offsite laboratory containing 
samples requiring preservation at 4 °C. Temperature blanks consist of a non-preserved VOC 
vial, or similar laboratory container, filled with ASTM reagent grade water. Temperature 
blanks are measured at the laboratory upon receipt to verify the temperature of the samples 
contained in the cooler. One temperature blank will be shipped with each cooler to each 
offsite laboratory. 

2.3.6 Duplicate Field Samples 
Duplicate field samples are collected to monitor the precision of the field sampling process. 
The FTL will choose at least 10 percent (per matrix) of the total number of sample locations 
known or suspected to contain moderate contamination, and duplicate field samples will 
then be collected at these locations. The identity of the duplicate samples will be recorded in 
the field sampling logbook, and this information will be forwarded to the DQE team to aid 
in reviewing and evaluating the data. A control limit of ± 20 percent for the RPD will be 
used for original and duplicate concentrations greater than five times the RL in water 
matrices. A control limit of ± 35 percent for the RPD will be used for original and duplicate 
concentrations greater than five times the RL in soil matrices. A control limit of ± the RL will 
be used for waters and ± two times the RL for soils when concentrations are reported as less 
than five times the RL. 

2.3.7 Laboratory Method/Preparation Blanks 
Laboratory method blanks are blank matrices (such as ASTM Type II water or Ottawa sand) 
that are treated as environmental samples, being prepared and analyzed along with the field 
samples. Laboratory method blanks are used to monitor laboratory performance and to 
check for contamination introduced during the preparation and analytical procedures. A 
method blank is required for every 20 field samples or for each analytical batch, whichever 
is more frequent. 

Blank samples should not contain any target parameter of interest. There are certain organic 
compounds known to be common laboratory contaminants, such as acetone, methylene 
chloride, and the common phthalates. However, the laboratory must make all efforts to 
eliminate these compounds as contaminants. The concentration of all target compounds 
must be less than the RL, except for the common contaminants; the concentration of the 
common contaminants must be less than five times the RL. 

2.3.8 Matrix Spike/Matrix Spike Duplicate Samples 
For MS/MSD samples, three aliquots of a single sample are analyzed: one native and two 
spiked with target compounds or metals. Spike recovery is used to evaluate potential matrix 
interferences, as well as accuracy. The duplicate spike results (MS and MSD) are compared 
to evaluate precision. MS/MSDs will be collected at a frequency of 5 percent (1 MS/MSD 
sample set for every 20 field samples) of the number of field samples. The MS/MSD 
accuracy limits are 75 to 125 percent for metals. The MS/MSD RPD limits for metals are 
20 percent for waters and 35 percent for soils. 
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The laboratory MS/MSD accuracy and precision limits for the remaining analyses will be 
used as guidance when evaluating the data. 

2.3.9 Surrogate Spikes 
Surrogate spike compounds are added to each sample for the organic analytical methods. 
Surrogate spike compounds are structurally similar (but not identical) to target compounds 
and should behave in a similar manner during analysis. Surrogate spike recoveries are used 
to monitor both laboratory performance and matrix interferences. Surrogate spike recoveries 
from field and laboratory blanks are used to evaluate laboratory performance because these 
blanks represent an ideal sample matrix. Surrogate spike recoveries for field samples are 
used to evaluate the potential for matrix interferences. When surrogate spike recoveries for 
field samples fall outside the method target acceptance windows, the samples are 
re-extracted if appropriate, then re-analyzed. If the surrogate spike recovery is still outside 
the acceptance window for the re-analyzed sample, then the sample results are qualified as 
affected by matrix interferences. 

2.3.10 Laboratory Control Spike Samples 
The LCSs are analyte-free water (for aqueous analyses) or Ottawa sand (for soil analyses) 
(except metals where glass beads of 1-millimeter (mm) diameter or smaller may be used) 
spiked with all target analytes. The appropriate spiking concentration will be spiked at a 
level less than or equal to the midpoint of the calibration curve for each analyte. 

The LCS will be carried through the complete sample preparation and analysis procedure. 
The LCS is used to evaluate each preparation and analytical batch and to determine if the 
method is in control. The LCS cannot be used as the continuing calibration verification. One 
LCS will be included in every preparation and analytical batch. If more than on LCS is 
analyzed in an analytical batch, results from all LCSs analyzed will be reported. 

Whenever an analyte in a LCS is outside the acceptance limit, corrective action will be 
performed. After the system problems have been resolved and system control has been 
reestablished, all samples in the analytical batch will be reanalyzed for the out-of-control 
analyte(s). When an analyte in a LCS exceeds the upper or lower control limit and no 
corrective action is performed or the corrective action was ineffective, the laboratory should 
discuss the issue with the PC or QA personnel. 

2.3.11 Interference Check Samples  
The interference check sample (ICS), used in ICP analyses only, contains both interfering 
and analyte elements of known concentrations. The ICS is used to verify background and 
interelement correction factors and is run at the beginning and end of each run sequence. 

When the ICS results are outside of the acceptance limits as prescribed in the method, 
corrective action will be performed. After the system problems have been resolved and 
system control has been re-established, re-analyze the ICS. If the ICS result is acceptable, re-
analyze all affected samples.  
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2.3.12 Internal Standards 
ISs are known amounts of certain compounds added after preparation or extraction of a 
sample. These compounds are used in an IS calibration method to correct sample results 
affected by column injection losses, purging losses, or viscosity effects. ISs will be added to 
environmental samples, control samples, and blanks in accordance with the method 
requirements. 

When the IS results are outside of the acceptance limits, corrective actions will be 
performed. After the system problems have been resolved and system control has been 
reestablished, all samples analyzed while the system was malfunctioning will be 
reanalyzed. 

2.3.13 Retention Time Windows 
Retention time windows are established to compensate for minor shifts in absolute retention 
times resulting from normal chromatographic variability. Absolute retention times are used 
for analyte identification in all GC and HPLC methods that do not employ IS calibration. 
Retention time windows are used in GC and HPLC analysis for qualitative identification of 
analytes. They are calculated from replicate analyses of a standard on multiple days. If the 
analyte retention time is outside the established window, new retention windows must be 
established. 

2.3.14 Confirmation of Identification 
Quantitative confirmation of results at or above the RL for samples analyzed by GC or 
HPLC will be required and will be completed within the method-required holding times. 
For GC methods, a second column is used for confirmation. For HPLC methods, a second 
column or a different detector is used. The result from the lowest quantitation between the 
primary and secondary column/detector will be used for reporting purposes. The lowest 
quantitation will be reported to minimize the reporting of bias high results arising from co-
elution of non-target analytes with the analyte of interest. 

2.3.15 Standard Materials 
Standard materials, including second source materials, used in calibration and to prepare 
samples will be traceable to National Institute of Standards and Testing (NIST), USEPA, 
American Association of Laboratory Accreditation (A2LA) or other equivalent approved 
source, if available. If an NIST, USEPA, or A2LA standard material is not available, the 
standard material proposed for use will be included in an addendum to the QAPP and 
approved before use. The standard materials will be current, and the following expiration 
policy will be followed: The expiration dates for ampulated solutions will not exceed the 
manufacturer’s expiration date or 1 year from the date of receipt, whichever comes first. 
Expiration dates for laboratory-prepared stock and diluted standards will be no later than 
the expiration date of the stock solution or material or the date calculated from the holding 
time allowed by the applicable analytical method, whichever comes first. Expiration dates 
for pure chemicals will be established by the laboratory and be based on chemical stability, 
possibility of contamination, and environmental and storage conditions. Expired standard 
materials will be either revalidated prior to use or discarded. Revalidation may be 
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performed through assignment of a true value and error window statistically derived from 
replicate analyses of the material as compared to an unexpired standard. The laboratory will 
label standard and QC materials with expiration dates. 

A second source standard is used to independently confirm initial calibration. A second 
source standard is a standard purchased from a different vendor than the vendor supplying 
the material used in the initial calibration standards. The second source material can be used 
for the continuing calibration standards or for the LCS (but will be used for one of the two). 
Two different lot numbers from the same vendor do not constitute a second source. 

Table 2-17 presents Laboratory QC Samples.  
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TABLE 2-17 
Laboratory QC Samples 

Matrix Groundwater      

Analytical Group TCL VOCs      

Analytical 
Method/ SOP 
Reference 

SW846 8260/GPL 
SOP M.5      

QC Sample 
Frequency/ 

Number 
Method/SOP  

QC Acceptance Limits Corrective Action 

Person(s) 
Responsible for 

Corrective 
Action 

Data Quality 
Indicator (DQI) 

Measurement 
Performance Criteria 

Method Blank Once per tune (12 
hrs) 

Recovery < 1/2 RL, except Methylene 
Chloride & Cyclohexane < 2.5x RL, and 

Acetone & 2-Butanone < 5x RL 

Rinse sample pathway, 
Rerun 

Contamination/ 
Bias 

Recovery < 1/2 RL, 
except Methylene 

Chloride & 
Cyclohexane < 2.5x 

RL, and Acetone & 2-
Butanone < 5x RL 

Matrix Spike and 
Matrix Spike 

Duplicate Analyses 

Once each SDG, 
matrix within an 

SDG, or group of 
samples of similar 
concentration level 
(whichever is most 

frequent). 

see attached recovery list (with allowable 
marginal exceedances) Laboratory Judgment Accuracy/ 

Precision 

see attached recovery 
list (with allowable 

marginal exceedances)

ISs 

Peak area must be within -50 to +100% 
of most recent CCV; Peak retention time 
must be within 30 seconds of most recent 

CCV RT. 

System 
Performance 

Peak area must be 
within -50 to +100% of 
most recent CCV; Peak 
retention time must be 
within 30 seconds of 
most recent CCV RT. 

System Monitoring 
Compounds/ 

Surrogates Spike 
Duplicate 

Spiked in all 
analyses 

Percent Recoveries:             1,2-
Dichloroethane-d4 70-120%        4-

Bromofluorobenzene 75-120%       
Toluene-d8 80-122%                1,2-

dichlorobenzene-d4 64-132% 

Rerun affected analysis 

Nathan Krueger 

Accuracy/Bias 

Percent Recoveries:     
1,2-Dichloroethane-d4 

70-120% 
4-Bromofluorobenzene 

75-120% 
Toluene-d8 80-122%

1,2-dichlorobenzene-d4 
64-132%Control Limits 
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Matrix Surface Soil 
Subsurface Soil      

Analytical Group TCL VOCs      

Analytical 
Method/ SOP 
Reference 

SW846 8260B/GPL 
SOP M.5      

QC Sample 
Frequency/ 

Number 
Method/SOP  

QC Acceptance Limits Corrective Action 

Person(s) 
Responsible for 

Corrective 
Action 

Data Quality 
Indicator (DQI) 

Measurement 
Performance Criteria 

Method Blank Once per tune (12 
hrs) 

Recovery < 1/2 RL, except Methylene 
Chloride & Cyclohexane < 2.5x RL, and 

Acetone & 2-Butanone < 5x RL 

Rinse sample pathway, 
Rerun 

contamination, 
bias 

Recovery < 1/2 RL, 
except Methylene 

Chloride & 
Cyclohexane < 2.5x 

RL, and Acetone & 2-
Butanone < 5x RL 

Matrix Spike and 
Matrix Spike 

Duplicate Analyses 

Once each SDG, 
matrix within an 

SDG, or group of 
samples of similar 
concentration level 
(whichever is most 

frequent). 

see attached recovery list (with allowable 
marginal exceedances) Laboratory Judgment accuracy, 

precision 

see attached recovery 
list (with allowable 

marginal exceedances)

ISs Spiked in all 
analyses 

Peak area must be within -50 to +100% 
of most recent CCV; Peak retention time 
must be within 30 seconds of most recent 

CCV RT. 

Rerun affected analysis system 
performance 

Peak area must be 
within -50 to +100% of 
most recent CCV; Peak 
retention time must be 
within 30 seconds of 
most recent CCV RT. 

System Monitoring 
Compounds/ 
Surrogates 

Spiked in all 
analyses 

Percent recoveries:                1,2-
Dichloroethane-d4 65-125%        4-

Bromofluorobenzene 85-120%       
Toluene-d8 85-115%                1,2-

dichlorobenzene-d4 65-123% 

Rerun affected analysis 

Nathan Krueger 

accuracy, bias 

Percent recoveries:     
1,2-Dichloroethane-d4 

65-125%         
4-Bromofluorobenzene 

85-120%        
Toluene-d8 85-115%    

1,2-dichlorobenzene-d4 
65-123% 
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Matrix Groundwater      

Analytical Group TCL SVOCs      

Analytical 
Method/ SOP 
Reference 

SW846 8270C/GPL 
SOPs N.11, P.5      

QC Sample 
Frequency/ 

Number 
Method/SOP  

QC Acceptance Limits Corrective Action 

Person(s) 
Responsible for 

Corrective 
Action 

Data Quality 
Indicator (DQI) 

Measurement 
Performance Criteria 

Method Blank 
All target analytes < CRQL, except the 

phthalate esters, which must be < 5x the 
CRQL 

Re-extract the batch if any 
failing analyte is also 

present in any field sample. 
Contamination 

All target analytes < 
CRQL, except the 

phthalate esters, which 
must be < 5x the CRQL

LCS 

Each extraction 
batch 

All ISs with +/- 30seconds of the 
corresponding CCV RT. All surrogates 

within +/- 0.06 RRT units of the 
corresponding CCV.  

Analyte recoveries should meet the 
attached recovery limits (with allowable 

marginal exceedances) 

Re-analyze. If the re-
analysis fails, re-extract the 

batch. 

Extraction 
efficiency 

All ISs with +/- 
30seconds of the 

corresponding CCV RT. 
All surrogates within +/- 
0.06 RRT units of the 
corresponding CCV. 
Analyte recoveries 

should meet the 
attached recovery limits 

(with allowable 
marginal exceedances)

MS / MSD 
One set per 20 field 
samples extracted 

All ISs with +/- 30seconds of the 
corresponding CCV RT. All surrogates 

within +/- 0.06 RRT units of the 
corresponding CCV.  

Analyte recoveries should meet the 
attached recovery limits (with allowable 

marginal exceedances) 

Re-analyze. 

Hall Moore 

Precision and 
Accuracy 

All ISs with +/- 
30seconds of the 

corresponding CCV RT. 
All surrogates within +/- 
0.06 RRT units of the 
corresponding CCV. 
Analyte recoveries 

should meet the 
attached recovery limits 

(with allowable 
marginal exceedances)
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Matrix Groundwater      

Analytical Group TCL SVOCs      

Analytical 
Method/ SOP 
Reference 

SW846 8270C/GPL 
SOPs N.11, P.5      

QC Sample 
Frequency/ 

Number 
Method/SOP  

QC Acceptance Limits Corrective Action 

Person(s) 
Responsible for 

Corrective 
Action 

Data Quality 
Indicator (DQI) 

Measurement 
Performance Criteria 

Surrogate spike 

Relative retention time of each surrogate 
must be within 0.06 RRT unite of the 

corresponding CCV RT.  
No Surrogate recovery <10% and no 

more than one Acid surrogate and one 
Base/Neutral Surrogate outside the 

following limits.  
Nitrobenzene-d5(B/N): 20-137  
2-Fluorobiphenyl(B/N): 23-110  
p-Terphenyl-d14(B/N): 20-138  

Phenol-d5(A): 29-133  
2-Fluorophenol(A): 20-118  

2,4,6-Tribromophenol(A): 24-177  
 

Re-analyze. If the re-
analysis still fails, re-extract 
unless the failing surrogate 
recoveries are high and the 
affected sample(s) show no 

target compounds. 

Extraction 
efficiency 

Relative retention time 
of each surrogate must 

be within 0.06 RRT 
unite of the 

corresponding CCV RT. 
No Surrogate recovery 

<10% and no more 
than one Acid surrogate 
and one Base/Neutral 
Surrogate outside the 

following limits.  
Nitrobenzene-d5(B/N): 

20-137  
2-Fluorobiphenyl(B/N): 

23-110  
p-Terphenyl-d14(B/N): 

20-138  
Phenol-d5(A): 29-133 
2-Fluorophenol(A): 20-

118  
2,4,6-

Tribromophenol(A): 24-
177  

 
Internal Standard 
spike 

All field and QC 
samples 

RT of each Internal Standard must be 
within +/- 30 seconds of the 
corresponding CCV RT. The EICP area 
of each IS must be within -50% to +100% 
of the corresponding CCV IS area. 

Re-analyze. If the re-
analysis fails, report results 
from both analyses 

Hall Moore 

Instrument 
performance 

RT of each Internal 
Standard must be 
within +/- 30 seconds of 
the corresponding CCV 
RT. The EICP area of 
each IS must be within 
-50% to +100% of the 
corresponding CCV IS 
area. 
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Matrix Surface Soil 
Subsurface Soil      

Analytical Group TCL SVOCs      

Analytical 
Method/ SOP 
Reference 

SW846 8270C/GPL 
SOPs N.12, P.5      

QC Sample 
Frequency/ 

Number 
Method/SOP  

QC Acceptance Limits Corrective Action 

Person(s) 
Responsible 

for Corrective 
Action 

Data Quality 
Indicator (DQI) 

Measurement 
Performance 

Criteria 
Method Blank Each extraction 

batch 
All target analytes < CRQL, except 
the phthalate esters, which must be 
< 5x the CRQL 

Re-extract the batch if 
any failing analyte is 
also present in any 
field sample. 

Hall Moore 

All target analytes 
< CRQL, except 
the phthalate 
esters, which must 
be < 5x the CRQL 

Re-extract the batch 
if any failing analyte 
is also present in 
any field sample. 

LCS Each extraction 
batch 

All ISs with +/- 30seconds of the 
corresponding CCV RT. All 
surrogates within +/- 0.06 RRT units 
of the corresponding CCV.  
Analyte recoveries should meet the 
attached recovery limits (with 
allowable marginal exceedances) 

Re-analyze. If the re-
analysis fails, re-
extract the batch. 

Hall Moore 

All ISs with +/- 
30seconds of the 
corresponding 
CCV RT. All 
surrogates within 
+/- 0.06 RRT units 
of the 
corresponding 
CCV.  
Analyte recoveries 
should meet the 
attached recovery 
limits (with 
allowable marginal 
exceedances) 

Re-analyze. If the 
re-analysis fails, re-
extract the batch. 
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Matrix Surface Soil 
Subsurface Soil      

Analytical Group TCL SVOCs      

Analytical 
Method/ SOP 
Reference 

SW846 8270C/GPL 
SOPs N.12, P.5      

QC Sample 
Frequency/ 

Number 
Method/SOP  

QC Acceptance Limits Corrective Action 

Person(s) 
Responsible 

for Corrective 
Action 

Data Quality 
Indicator (DQI) 

Measurement 
Performance 

Criteria 
MS / MSD One set per 20 

field samples 
extracted 

All ISs with +/- 30seconds of the 
corresponding CCV RT. All 
surrogates within +/- 0.06 RRT units 
of the corresponding CCV.  
Analyte recoveries should meet the 
attached recovery limits (with 
allowable marginal exceedances) 

Re-analyze. 

Hall Moore 

All ISs with +/- 
30seconds of the 
corresponding 
CCV RT. All 
surrogates within 
+/- 0.06 RRT units 
of the 
corresponding 
CCV.  
Analyte recoveries 
should meet the 
attached recovery 
limits (with 
allowable marginal 
exceedances) 

Re-analyze. 
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Matrix Surface Soil 
Subsurface Soil      

Analytical Group TCL SVOCs      

Analytical 
Method/ SOP 
Reference 

SW846 8270C/GPL 
SOPs N.12, P.5      

QC Sample 
Frequency/ 

Number 
Method/SOP  

QC Acceptance Limits Corrective Action 

Person(s) 
Responsible 

for Corrective 
Action 

Data Quality 
Indicator (DQI) 

Measurement 
Performance 

Criteria 
Surrogate spike All field and QC 

samples 
Relative retention time of each 
surrogate must be within 0.06 RRT 
unite of the corresponding CCV RT. 
No Surrogate recovery <10% and no 
more than one Acid surrogate and 
one Base/Neutral Surrogate outside 
the following limits.  
Nitrobenzene-d5(B/N): 34-113  
2-Fluorobiphenyl(B/N): 24-120  
p-Terphenyl-d14(B/N): 20-152  
Phenol-d5(A): 30-119  
2-Fluorophenol(A): 33-110  
2,4,6-Tribromophenol(A): 23-160  
  

Re-analyze. If the re-
analysis still fails, re-
extract unless the 
failing surrogate 
recoveries are high 
and the affected 
sample(s) show no 
target compounds. 

Hall Moore 

Relative retention 
time of each 
surrogate must be 
within 0.06 RRT 
unite of the 
corresponding CCV 
RT.  
No Surrogate 
recovery <10% and 
no more than one 
Acid surrogate and 
one Base/ Neutral 
Surrogate outside 
the following limits. 
Nitrobenzene-
d5(B/N): 34-113  
2-
Fluorobiphenyl(B/N): 
24-120  
p-Terphenyl-
d14(B/N): 20-152  
Phenol-d5(A): 30-
119  
2-Fluorophenol(A): 
33-110  
2,4,6-
Tribromophenol(A): 
23-160 

Re-analyze. If the 
re-analysis still fails, 
re-extract unless the 
failing surrogate 
recoveries are high 
and the affected 
sample(s) show no 
target compounds. 
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Matrix Groundwater      

Analytical Group TCL Pesticides      

Analytical 
Method/ SOP 
Reference 

SW846 8081A/GPL 
SOPs N.6, Q.6      

QC Sample 
Frequency/ 

Number 
Method/SOP  

QC Acceptance Limits Corrective Action 

Person(s) 
Responsible for 

Corrective 
Action 

Data Quality 
Indicator (DQI) 

Measurement 
Performance Criteria 

Method Blank Each extraction 
batch 

All target analytes < CRQL, surrogate 
recoveries must be within 30-150% 

Re-extract the batch if any 
failing analyte is also 

present in any field sample. 
contamination 

All target analytes < 
CRQL, surrogate 

recoveries must be 
within 30-150% 

PEM – Breakdown 
Check Daily Breakdown of 4,4’-DDT and Endrin must 

be less than 15% 
Clip column, clean injection 

port and reanalyze contamination <15% breakdown of 
4,4’DDT and Endrin 

LCS Each extraction 
batch 

Surrogates must be within established 
RT windows.  

Target analytes should meet the attached 
recovery limits 

Re-analyze. If the re-
analysis fails, re-extract the 

batch. 

extraction 
efficiency 

Surrogates must be 
within established RT 

windows.  
Target analytes should 

meet the attached 
recovery limits 

MS / MSD One set per 20 field 
samples 

Surrogates must be within established 
RT windows.  

Target analytes should meet the attached 
recovery limits 

Re-analyze. precision and 
accuracy 

Surrogates must be 
within established RT 

windows.  
Target analytes should 

meet the attached 
recovery limits 

Surrogate Spike All field and QC 
samples 

Surrogates must fall within established 
RT windows.  Surrogate recoveries 

should meet recovery limits: 
decachlorobiphenyl 20-112%, 
tetrachloro-m-xylene 43-113% 

Re-analyze. If the re-
analysis still fails, re-extract 
unless the failing surrogate 
recoveries are high and the 
affected sample(s) show no 

target compounds. 

Rehka Patel 

extraction 
efficiency 

Surrogates must fall 
within established RT 
windows.  Surrogate 

recoveries should meet 
recovery limits: 

decachlorobiphenyl 20-
112%, tetrachloro-m-

xylene 43-113% 
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Matrix Surface Soil 
Subsurface Soil      

Analytical Group TCL Pesticides      

Analytical 
Method/ SOP 
Reference 

SW846 8081A/GPL 
SOPs N.7, Q.6      

QC Sample 
Frequency/ 

Number 
Method/SOP  

QC Acceptance Limits Corrective Action 

Person(s) 
Responsible 

for Corrective 
Action 

Data Quality 
Indicator (DQI)

Measurement 
Performance 

Criteria 

Method Blank Each extraction 
batch 

All target analytes < CRQL, 
surrogate recoveries must be 

within 30-150% 

Re-extract the batch if 
any failing analyte is 

also present in any field 
sample. 

contamination

All target analytes 
< CRQL, surrogate 
recoveries must be 

within 30-150% 

LCS Each extraction 
batch 

Surrogates must be within 
establised RT windows.   

Target analytes should meet the 
attached recovery limits. 

Re-analyze. If the re-
analysis fails, re-extract 

the batch. 

extraction 
efficiency 

Surrogates must 
be within 

establised RT 
windows.   

Target analytes 
should meet the 

attached recovery 
limits. 

PEM – 
Breakdown 

Check 
Daily Breakdown of 4,4’-DDT and Endrin 

must be less than 15% 

Clip column, clean 
injection port and 

reanalyze 
contamination 

Breakdown of 4,4’-
DDT and Endrin 

must be less than 
15% 

MS / MSD One set per 20 
field samples 

Surrogates must be within 
establised RT windows.   

Target analytes should meet the 
attached recovery limits. 

Re-analyze. 

Rehka Patel 

precision and 
accuracy 

Surrogates must 
be within 

establised RT 
windows.   

Target analytes 
should meet the 

attached recovery 
limits. 
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Matrix Groundwater      

Analytical Group TCL Pesticides / 
PCBs      

Analytical Method/ 
SOP Reference 

SW846 8082 / GPL 
SOPs N.6, Q.7      

QC Sample 
Frequency/ 
Number 

Method/SOP  
QC Acceptance Limits Corrective Action 

Person(s) 
Responsible for 
Corrective 
Action 

Data Quality 
Indicator (DQI) 

Measurement 
Performance Criteria 

Method Blank Each extraction batch 
All target analytes < CRQL, 
surrogate recoveries must be 
within 30-150% 

Re-extract the batch if any 
failing analyte is also 
present in any field sample. 

contamination 

All target analytes < 
CRQL, surrogate 
recoveries must be within 
30-150% 

LCS Each extraction batch 

Surrogates must be within 
established RT windows.  
Target analytes should meet the 
following advisory recovery limits 
[Analyte : lower-upper]:  
Ar-1016 : 35-145                           
Ar-1260 : 30-145 

Re-analyze. If the re-
analysis fails, re-extract the 
batch. 

extraction efficiency 

Surrogates must be 
within established RT 
windows.  
Target analytes should 
meet the following 
advisory recovery limits 
[Analyte : lower-upper]:  
Ar-1016 : 35-145                
Ar-1260 : 30-145 

MS / MSD One set per 20 field 
samples 

Surrogates must be within 
established RT windows.  
Target analytes should meet the 
following advisory recovery and 
RPD limits  
[Analyte : lower-upper, RPD]:  
Ar-1016 : 35-145, 20                        
Ar-1260 : 30-145, 20 

Re-analyze. precision and 
accuracy 

Surrogates must be 
within established RT 
windows.  
Target analytes should 
meet the following 
advisory recovery and 
RPD limits  
[Analyte : lower-upper, 
RPD]:  
Ar-1016 : 35-145, 20          
Ar-1260 : 30-145, 20 

Surrogate Spike All field and QC 
samples 

Surrogates must fall within 
established RT windows.  
Surrogate recoveries should meet 
recovery limits: 
Decachlorobiphenyl 16-148%, 
Tetrachloro-m-xylene 21-129% 

Re-analyze. If the re-
analysis still fails, re-extract 
unless the failing surrogate 
recoveries are high and the 
affected sample(s) show 
no target compounds. 

Rehka Patel 

extraction efficiency 

Surrogates must fall 
within established RT 
windows.  Surrogate 
recoveries should meet 
recovery limits: 
Decachlorobiphenyl 16-
148%, Tetrachloro-m-
xylene 21-129% 
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Matrix Surface Soil 
Subsurface Soil      

Analytical Group TCL PCBs      

Analytical Method/ 
SOP Reference 

SW846 8082 / GPL 
SOPs N.7, Q.7      

QC Sample 
Frequency/ 

Number 
Method/SOP  

QC Acceptance Limits Corrective Action 

Person(s) 
Responsible 

for Corrective 
Action 

Data Quality 
Indicator (DQI)

Measurement 
Performance Criteria

Method Blank Each extraction 
batch 

All target analytes < CRQL, 
surrogate recoveries must be within 
30-150% 

Re-extract the batch if 
any failing analyte is 
also present in any field 
sample. 

contamination All target analytes < 
CRQL, surrogate 
recoveries must be 
within 30-150% 

LCS Each extraction 
batch 

Surrogates must be within 
established RT windows.  
Target analytes should meet the 
following advisory recovery limits 
[Analyte : lower-upper]:  
Ar-1016 : 40-140 
Ar-1260 : 60-130 

Re-analyze. If the re-
analysis fails, re-extract 
the batch. 

extraction 
efficiency 

Surrogates must be 
within established RT 
windows.  
Target analytes should 
meet the following 
advisory recovery 
limits 
[Analyte : lower-upper]:
Ar-1016 : 40-140           
Ar-1260 : 60-130 

PEM – 
Breakdown 
Check 

Daily Breakdown of 4,4’-DDT and Endrin 
must be less than 15% 

Clip column, clean 
injection port and 
reanalyze 

contamination Breakdown of 4,4’-
DDT and Endrin must 
be less than 15% 

MS / MSD One set per 20 
field samples 

Surrogates must be within 
established RT windows.  
Target analytes should meet the 
following advisory recovery limits 
[Analyte : lower-upper]:  
Ar-1016 : 40-140 
Ar-1260 : 60-130 

Re-analyze. 

Rehka Patel 

precision and 
accuracy 

Surrogates must be 
within established RT 
windows.  
Target analytes 
should meet the 
following advisory 
recovery limits 
[Analyte : lower-
upper]:  
Ar-1016 : 40-140           
Ar-1260 : 60-130 
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Matrix Groundwater      

Analytical Group TAL Metals      

Analytical 
Method/ SOP 
Reference 

SW846 6010B, 
7470A/ GPL SOPs 
H.8, H.10, H.12 

     

QC Sample 
Frequency/ 

Number 
Method/SOP  

QC Acceptance Limits Corrective Action 

Person(s) 
Responsible 

for Corrective 
Action 

Data Quality 
Indicator (DQI)

Measurement 
Performance 

Criteria 

Method Blank concentration < R.L. Conditional Re-digestion contamination, 
bias concentration < R.L. 

LCS 80-120% Recovery Re-digestion accuracy, bias 80-120% Recovery 
Sample 

Duplicate RPD < 20% Qualify data accuracy, 
precision RPD < 20% 

MS 

1 per batch of 20 

75-125% Recovery Qualify data 

Kelvin Choi 

accuracy, 
precision 75-125% Recovery 
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Matrix Surface Soil 
Subsurface Soil      

Analytical Group TAL Metals      

Analytical 
Method/ SOP 
Reference 

SW846 6010B, 
7471B/ GPL SOPs 
H.21, H.10, H.12 

     

QC Sample 
Frequency/ 

Number 
Method/SOP  

QC Acceptance Limits Corrective Action 

Person(s) 
Responsible 

for Corrective 
Action 

Data Quality 
Indicator (DQI)

Measurement 
Performance 

Criteria 

Method Blank 1 per batch of 20 concentration < R.L. Conditional Re-digestion contamination, 
bias concentration < R.L. 

LCS 1 per batch of 20 80-120% Recovery Re-digestion accuracy, bias 80-120% Recovery 
Sample 

Duplicate 1 per batch of 20 RPD < 20% Qualify data accuracy, 
precision RPD < 20% 

MS 1 per batch of 20 75-125% Recovery Qualify data 

Kelvin Choi 

accuracy, 
precision 75-125% Recovery 

 



QUALITY ASSURANCE PROJECT PLAN, POST-CLOSURE LTM G-10 OB/OD (SWMU 343) UNIT 

2-60 

Matrix Surface Soil 
Subsurface Soil      

Analytical 
Group Dioxins/ Furans      

Analytical 
Method/SOP 

Reference 
SW-846 8290/ 

DC41      

QC Sample: Frequency/Number Method/SOP QC 
Acceptance Limits Corrective Action 

Person(s) 
Responsible 

for 
Corrective 

Action 

Data Quality 
Indicator 

(DQI) 
Measurement 

Performance Criteria 

OPR (LCS) 1 per 20 samples 70-130 % recovery Re-extract batch if low and 
detected. Evaluate data quality 
for high and non-detected. 

accuracy, bias 70-130 % recovery 

OPRD (LCSD) 2 per 20 samples 70-130% recovery, 
≤ 20% RSD. 

If needed and fails, re-extract 
batch. 

accuracy, bias 70-130% recovery, ≤ 20% 
RSD. 

Lab Duplicate 1 per 20 samples difference < 25% Qualify data accuracy, 
precision 

difference < 25% 

Extraction 
Standards (ES) 

Every sample must 
receive ES before 
extraction. 

40-135%. Evaluate data quality, and if 
needed re-extract sample. 

extraction 
efficiency 

40-135%. 

Method Blank One per extraction 
batch. 

PCDD/F < SOP RL 
or <10% of level in 
sample. 

Affected samples must be re-
extracted. 

Jim 
Plassard, 
SGS 
Wilmington 

contamination, 
bias 

PCDD/F < SOP RL or 
<10% of level in sample. 
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2.4 Laboratory Corrective Action 
The procedures that will be followed in identifying problems and performing corrective 
actions in the laboratory are described below. 

2.4.1 Field Corrective Action 
The task manager is responsible for overseeing the corrective action process, but any team 
member may initiate it. The corrective action process consists of identifying a problem, 
acting to eliminate the problem, monitoring the effectiveness of the corrective action, 
verifying that the problem has been eliminated, and documenting the corrective action. 

Examples of corrective action are correcting chain-of-custody forms; problems associated 
with sample collection, packaging, shipping, or field record keeping; or additional training 
in sampling and analysis. Additional approaches may include re-sampling or evaluating 
and amending sampling procedures. 

2.4.2 Laboratory Corrective Action 
The laboratory department supervisors will review the data generated to verify that all QC 
samples have been run as specified in the procedure. Laboratory personnel are alerted that 
corrective actions may be necessary under the following conditions: 

• QC data are outside the warning or acceptable windows for precision and accuracy 
established for laboratory samples. 

• Blanks contain contaminants at concentrations above the levels specified in the 
laboratory QA plan for any target compound. 

• Deficiencies are detected by the laboratory QA director during internal or external 
audits, or from the results of performance evaluation samples. 

Corrective actions are implemented immediately when non-conformances in QC sample 
results are identified by the bench analyst. Corrective action procedures are handled 
initially at the bench level by the analyst, who reviews the preparation or extraction 
procedure for possible errors and checks such parameters as instrument calibration, spike 
and calibration mixes, and instrument sensitivity. 

The analyst immediately notifies his or her supervisor of the problem and the investigation 
being conducted. If the problem persists or cannot be identified, the matter must be referred 
to the laboratory supervisor and the QA/QC officer for further investigation. At this point, 
the PC and the PM must be notified about the nonconformance. All laboratory QC problems 
that will affect the final data must be discussed with the PC as part of the corrective action 
process. Once resolved, full documentation of the corrective action procedure must be filed 
with the laboratory supervisor, and the QA/QC officer must be provided with a corrective 
action memorandum for inclusion in the project file if data are affected. A copy of the 
corrective action memorandum must be included in the laboratory data package deliverable. 
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Corrective actions may include the following: 

• Reanalyzing suspect samples 
• Recalibration with new standards 
• Eliminating blank contamination 
• Resampling and analyzing new samples 
• Evaluating and amending sampling and analytical procedures 
• Accepting data with an acknowledged level of uncertainty 
• Recalibrating analytical instruments 
• Qualifying or rejecting the data 

After implementation of the required corrective action measures, data that are deemed 
unacceptable may not be accepted by the PM, and follow-up corrective actions may be 
explored. Details of laboratory corrective actions are provided in the laboratory Comp 
QAM. 

2.4.3 Laboratory Equipment 
Laboratory instruments will be calibrated in accordance with the manufacturer’s directions 
and applicable method specifications. Laboratory instrument calibration procedures will be 
summarized in the laboratory CQAPP, which will be reviewed and approved by the PM or 
designee before samples are submitted for analysis. The calibration of all laboratory 
equipment will be documented in the specific maintenance logbook, or analytical logbook, 
as described in the laboratory’s CQAPP. 

Analytical instruments will be calibrated in accordance with the analytical methods 
(Table 2-18). All target analytes reported will be present in the initial and continuing 
calibrations. All results reported will be within the calibration range. Records of standard 
preparation and instrument calibration will be maintained. Records will unambiguously 
trace the preparation of standards and their use in calibration and quantitation of sample 
results. Calibration standards will be traceable to standard materials. 
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TABLE 2-18 
Analytical Instrument Calibration 

Instrument 
Calibration 
Procedure 

Frequency of 
Calibration Acceptance Criteria Corrective Action (CA) 

Person 
Responsible 

for CA 
SOP 

Referencea

Trace ICAP 61E H10 

Trace ICAP 
6500 

Analyte-specific 
curve using 4 cal 

standard w/ 
increasing 

concentration 

Kelvin Choi, 
GPL 

Laboratories H12 

Hydra AA 
Mercury 
analyzer 

Analyte-specific 
curve using 6 cal 

standard w/ 
increasing 

concentration 

Daily 0.9950-0.9999 Correlation 
Coefficient 

Minimum 5 point 
ICAL 

Prior to an analysis. 
Recalibrate as 

needed. 

Relative standard deviation (RSD) <= 
30.0% for CCCs and <= 15% for 

non-CCCs. A linear fit (r => 0.995, 5 
points minimum) or quadratic fit (r2 
=> 0.99, minimum 6 points) may be 
used for non-CCCs where the RSD 
is > 15%. One or more non-CCCs 

may fail calibration criteria as long as 
the average RSD for the non-CCCs 
is <=15% and the failing analyte(s) 
are not detected in the associated 
field samples. Average response 

factor (RF) for the SPCCs must be 
=> 0.05. Average RF for non-SPCCs 

must be => 0.01. 

Recalibrate 
Hall Moore, 

Mona 
Abdelmeguid,

GPL 
Laboratories 

P.5 

GC-MS 

CCV 

At the start of each 12-
hour analysis period, 

unless full ICAL is 
performed 

RF for the SPCCs must be => 0.05. 
RF for non-SPCCs must be => 0.01. 
%D for CCCs within +/- 20%; %D for 
non-CCCs within +/- 25%. For non-
CCCs with a %D < -25% (indicating 

elevated sensitivity), the calibration is 
acceptable if the affected analyte is 
not detected in the associated field 

samples. 

Perform injection port 
maintenance and repeat. 
If a passing CCV cannot 
be obtained, a new ICAL 

is required. 

Hall Moore, 
Mona 

Abdelmeguid,
GPL 

Laboratories 

P.5 
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TABLE 2-18 
Analytical Instrument Calibration 

Instrument 
Calibration 
Procedure 

Frequency of 
Calibration Acceptance Criteria Corrective Action (CA) 

Person 
Responsible 

for CA 
SOP 

Referencea

ICAL 
Prior to analysis. 
Recalibrate as 

needed. 

%RSD for each single-component 
target compound <= 20.0%, except 
alpha-BHC and delta-BHC are <= 
25.0%. Up to two of these analytes 
may exceed these criteria, but must 

be <= 30.0%. %RSD for the 
surrogates must be <=30.0% 

Recalibrate 
 

GC-ECD 

CCV 

Every twelve hours. 
Alternating Instrument 
Blank and PEM with 

Instrument Blank, 
INDAM, and INDBM 

Instrument Blanks: Surrogates must 
be within the established RT 

windows. All pesticide target analytes 
must be <1/2 the CRQL. PEM, 

INDAM, INDBM: 75%-125% recovery 
for all analytes. PEM: Endrin and 
DDT breakdown each <=20% and 

total breakdown <= 30% 

Perform injection port 
maintenance and repeat. 
If a passing CCV cannot 
be obtained, a new ICAL 

is required. 

Rehka Patel, 
Matt Clark 

GPL 
Laboratories 

Q.6, Q.7 

5 point initial 
calibration 

Initial Calibration prior 
to sample analysis 

Average RF for Chlorobenzene & 
1,1,2,2-Tetrachloroethane ³ 0.30; 

Chloromethane, bromoform, & 1,1-
Dichloroethane ³ 0.1; %RSD for Vinyl 

Chloride, 1,1-Dichloroethene, 
Chloroform, 1,2-Dichloropropane, 

Toluene, & Ethylbenzene £ 30%; All 
other compounds: RSD £ 15%, r ³ 

0.995 (linear regression), or r^2 ³ 0.99 
(quadratic regression). 

Correct Problem and 
Rerun 

GC/MS 
 

CCV Once every tune (12 
hours) 

Average RF for Chlorobenzene & 
1,1,2,2-Tetrachloroethane ³ 0.30; 

Chloromethane, bromoform, & 1,1-
Dichloroethane ³ 0.1; %D for Vinyl 

Chloride, 1,1-Dichloroethene, 
Chloroform, 1,2-Dichloropropane, 
Toluene, & Ethylbenzene £ 20% 

Correct Problem and 
Rerun, recalibrate if 

necessary 

Nathan 
Krueger, GPL 
Laboratories 

M.5 

Micromass HRMS 
5 Point calibration After major maintenance 

or every 6 months. 
± 30% RSD for all 17 congeners Instrument repair and 

reanalyze curve. 
Jim Plassard, 

SGS 
Environmental 

DC41 
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TABLE 2-18 
Analytical Instrument Calibration 

Instrument 
Calibration 
Procedure 

Frequency of 
Calibration Acceptance Criteria Corrective Action (CA) 

Person 
Responsible 

for CA 
SOP 

Referencea

 ICAL As needed to maintain 
acceptable CCAL, after 

major maintenance, or at 
a minimum one per year. 

20% RPD for native and 30% RPD for 
labeled species. 

An acceptable ICAL must be 
established before sample 

reporting may begin.   

 CCAL Pre and post sample 
analysis within 12h.  

20/30%. Average CCALs if no more then 2 
unrelated compounds above 20/30% but 

less than 25/35% on the back end. 

Acceptable bracketing CCALs 
must be established before 

sample reporting may begin. 
  

1 Specify the appropriate reference letter or number from the Analytical SOP References table (Worksheet #23). 
2 Name or title of responsible person may be used. 
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Table 2-19 describes the procedures for analytical instrument maintenance, testing, and 
inspections.  

TABLE 2-19 
Analytical Instrument and Equipment Maintenance, Testing, and Inspection Table 

Instrument/ 
Equipment 

Maintenance 
Activity 

Testing 
Activity 

Inspection 
Activity Frequency 

Acceptance 
Criteria 

Corrective 
Action 

Responsible 
Person2 

SOP 
Reference1 

ICAP Trace 
Analyzer 
6500 

Clean torch, 
clean tubing H.10 

Hydra AA 
Mercury 
Analyzer 

Gas 
separator and 
tubing 
cleaned 

Calibration 
Daily 

Coellation 
Coefficient 
0.995-
0.9999 

Recalibrate Kelvin Choi 

H12 

GC/MS M.5, P.5 

GC/ECD 

Change 
Septum and 
liner, trim 
column, clean 
source 

Calibration 
Check 

See SOP Daily 

Acceptable 
Chromato- 
graphy 

Repeat 

Nathan 
Krueger/Hall 
Moore/ 
Rekha Patel A.6, Q.7 

Micromass 
HRMS 

Injection 
port main, 
column clip, 
source 
cleaning 
weekly 

Calibration CCAL 
analysis 

See SOP 
DC41 

meets 
CCAL 
criteria, 
meets 
curve 
criteria 

Place 
service call 

Jim 
Plassard, 
SGS 

DC41 

1 Specify the appropriate reference letter or number from the Analytical SOP References table (Worksheet #23). 
2 Name or title of responsible person may be used. 

Instrument calibration will be checked using all of the target analytes. This applies equally 
to multi-response analytes. All calibration criteria will satisfy SW-846, Update III 
requirements at a minimum. The initial calibration will be checked at the frequency 
specified in the method using materials prepared independently of the calibration 
standards. Multipoint calibrations will contain the minimum number of calibration points 
specified in the applicable method including a standard at or below the corresponding RL. 
Analyte concentrations are determined with either calibration curves or response factors 
(RFs). For GC and GC/MS methods, when using RFs to determine analyte concentrations, 
the average RF from the initial five-point calibration will be used. The continuing calibration 
will not be used to update the RFs from the initial five-point calibration. The continuing 
calibration verification cannot be used as the LCS. 

If more than the required minimum number of standard concentrations is used in the initial 
calibration, all standard concentrations must be included in calculating the acceptance of the 
initial curve. All results for field samples will be reported only within the calibration 
linearity range. 
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2.5 Inspection and Acceptance Requirements for Supplies and 
Consumables 

All services, including subcontracted services and supplies received from vendors, must 
meet the project scope, specified levels of quality, and the submittal schedule. Field and 
laboratory personnel must evaluate the vendor’s ability to provide the services and specify 
acceptance requirements for supplies and consumables. For example, laboratories rely on 
suppliers for solvents, gases, consumables, and analytical equipment, including instrument 
maintenance. The laboratory should have and maintain adequate contracts with its vendors 
to receive uninterrupted supplies, parts, and services. 

2.6  Data Acquisition Requirements 
In addition to the electronic data, the laboratory provides hard-copy deliverables of the 
analytical results. Upon receipt, the data packages are prepared for data validation. After 
the data validation has been completed and a DQE report has been written, the hard-copy 
data packages are filed onsite until the project is completed. At that time, the data packages 
are sent to the PM for inclusion into the project files. Alternatively, the hard-copy data 
packages are stored at an offsite warehouse for a period of 10 years after the project close 
out. 
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SECTION 3 

Laboratory Assessment and Oversight 

Assessment and oversight activities are performed to determine whether the QC measures 
identified in the SAP and in this QAPP are being implemented and documented as required. 
Audits and reviews are the tools used to implement this process. During an audit or review, 
the auditor may check for: 

• Adherence to the QAPP 

• Documentation of the process or system 

• Proper identification, resolution, and documentation of nonconformance with the 
process or system 

• Correction of identified deficiencies 

3.1 Assessments and Response Actions 
The laboratory will be audited in accordance with the Navy requirements. One laboratory 
audit will be performed before the receipt of samples at the laboratory.  

3.1.1 Laboratory Performance and System Audits 
Laboratory systems will be audited in accordance with the project-specific requirements. 
Contracted laboratories must submit a laboratory CQAPP. The CQAPP must reference 
relevant SOPs and the laboratory’s internal procurement policies and corrective action 
program. 

The laboratory audit will address at least the following issues: 

• Is the laboratory operation being performed as required by the subcontract? 

• Are internal laboratory operations being conducted in accordance with the laboratory 
CQAPP? 

• Are the laboratory analyses being performed in accordance with method requirements? 

Any nonconformance noted during an audit will result in a corrective action. 

3.2 Reports to Management 
Reports to the PM include project status reports, the results of evaluation and system audits, 
data quality assessments, and significant QA problems and recommended solutions. The 
status reports, submitted in accordance with the requirements of the site-specific WP, will 
discuss at least current activities, problems encountered and their resolution, and planned 
work. 
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QA reports will be submitted in accordance with the site-specific SAP. QA reports 
document implementation of the QAPP and the results of the site-specific QA/QC audits. A 
final QA report must be submitted as part of each project's final report. The topics to be 
covered are outlined in the site-specific WP, but each will include at least the following 
information: 

• Identification of nonconformances that required corrective action and resolution of the 
nonconformance 

• Data quality assessment in terms of precision and accuracy and how they affect the 
usability of the analytical results 

• Limitations of the qualified results and a discussion of rejected results 

• Discussion of the field and laboratory QA/QC sample results 

• The results of external laboratory audits 

The FTL will provide feedback to the PM discussing all field activities, changes to field 
procedures, problems encountered, and corrective actions taken. 
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SECTION 4 

Data Validation and Usability 

This subsection addresses the QA activities that occur after the data collection has been 
completed. Implementation of these elements, which include data review, validation, and 
reconciliation to DQOs, will determine the extent to which the data conform to the specified 
criteria and satisfy the project objectives. 

4.1 Data Review, Validation, and Verification Requirements 
Data review and validation are processes whereby data generated in support of this project 
are reviewed against the QA/QC requirements. The data are evaluated for precision, 
accuracy, and completeness against the analytical protocol requirements. Non-
conformances or deficiencies that could affect the usability of data are identified as noted. 
The types of data that will be validated are described further in the following subsections. 

All analytical data will be supported by a data package. The data package will contain the 
supporting QC data for the associated field samples. Before the laboratory will release each 
data package, the laboratory QAM (or the analytical section supervisor) must carefully 
review the sample and laboratory performance QC data to verify sample identity, the 
completeness and accuracy of the sample and QC data, and compliance with method 
specifications. 

4.2 Verification and Validation Methods 
4.2.1 Data Verification 
Before the analytical results are released by the laboratory, both the sample and QC data 
will be reviewed carefully to verify sample identity, instrument calibration, detection limits, 
dilution factors, numerical computations, accuracy of transcriptions, and chemical 
interpretations. Additionally, the QC data will be reduced and spike recoveries will be 
included in control charts, and the resulting data will be reviewed to ascertain whether they 
are within the laboratory-defined limits for accuracy and precision. Any non-conforming 
data will be discussed in the data package cover letter and case narrative. The laboratory 
will retain all of the analytical and QC documentation associated with each data package. 

As discussed previously, the data are also verified to assess whether the electronic data 
deliverables (EDDs) and the hard-copy data deliverables are consistent with one another to 
ensure an accurate database. 

4.2.2 Data Validation 
One hundred percent of the laboratory Level IV data reporting packages will be validated. 

The data package will be validated by a third-party validator. Analytical methods and 
laboratory SOPs as presented in this SAP will be used to evaluate compliance against 
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QA/QC criteria. Should adherence to QA/QC criteria yield deficiencies, data may be 
qualified. The data qualifiers that may be used are those presented in National Functional 
Guidelines for Organic Data Review (October 1999) and National Functional Guidelines for 
Inorganic Data Review (October 2004). National Functional Guidelines will not be used for 
data validation; however, the specific qualifiers listed therein may be applied to data should 
non-conformances against the QA/QC criteria as presented in this SAP be identified. The 
data review and validation process is independent of the laboratory's checks; it focuses on 
the usability of the data to support the project data interpretation and decision-making 
process. 

Sample results that do not meet the acceptance limit criteria will be indicated with a 
qualifying flag, which is a one or two-letter abbreviation that indicates a possible problem 
with the data. Flags used in the text may include the following: 

• U Undetected. Samples were analyzed for this analyte, but it was not detected above 
the MDL or IDL. 

• UJ Detection limit estimated. Samples were analyzed for this analyte, but the results 
were qualified as not detected. The result is estimated. 

• J Estimated. The analyte was present, but the reported value may not be accurate or 
precise. 

• R Rejected. The data are unusable. (Note: Analyte/compound may or may not be 
present.) 

It is important to note that laboratory qualifying flags are included on the data summary 
forms (Form I) that are submitted to the project by the laboratory. However, during the data 
review and validation process, the laboratory qualifying flags are evaluated and replaced 
with the project-specific validation flags. 

4.2.3 DQE Process 
The PC or designee will perform the DQE. The DQE process is used to assess the effect of 
the overall analytical process on the usability of the data. The two major categories of data 
evaluation are laboratory performance and matrix interferences. Evaluation of laboratory 
performance is a check for compliance with the method requirements. It is a straight-
forward examination–either the laboratory did, or did not, analyze the samples within the 
limits of the analytical method. Evaluation of the matrix interferences is more subtle and 
involves analysis of several results, including surrogate spike recoveries, matrix spike 
recoveries, and duplicate sample results. The project team will evaluate the data validation 
results. This evaluation will assess how the data, as qualified by the data validation, can be 
used on the project. 

Once each of the data packages has been validated, and the data validation worksheets 
completed, then the entire data set will be evaluated for overall trends in data quality and 
usability. Information summarized as part of the DQE may include chemical compound 
frequencies of detection, dilution factors that might affect data usability, and patterns of 
target compound distribution. The data set also will be evaluated to identify potential data 
limitations or uncertainties in the laboratory. 
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4.3 Reconciliation with Data Quality Objectives 
The final activity of the data evaluation process is to assess whether the data meet the 
planned DQOs for the project. The final results, as adjusted for the findings of any data 
validation and data evaluation, will be checked against the DQOs, and an assessment will 
be made as to whether the data are of sufficient quality to support the DQOs. The decision 
as to data sufficiency may be affected by the overall precision, accuracy, and completeness 
of the data as demonstrated by the data validation process. The main project objective 
should be met assuming the 90 percent completeness goal is obtained after all of the data 
have undergone sufficient data validation. If the data, after validation and evaluation, are 
sufficient to achieve project objectives, the data quality and project managers will release the 
data and work may proceed. 

4.4 Usability Assessment 
Summarize the usability assessment process and all procedures, including interim steps 
and any statistics, equations, and computer algorithms that will be used: 

It is the joint responsibility of CH2M HILL’s Project Chemist and the data validation 
subcontractor to ensure that the analytical data meet the MDLs, reporting limits, and 
laboratory QC limits listed in this WP, the laboratory Statement of Work, and the various 
methods. During this assessment, non-conformances are documented, the data are qualified 
for use in decision-making, and for 10 percent of the results, the entire analytical process is 
reconstructed and recalculated from the raw data. 

Non-detected site contaminants will be evaluated to ensure that project required 
quantitation limits in Section 2 were achieved. If project quantitation limits were achieved 
and the verification and validation steps yielded acceptable data, then the data is considered 
usable. During verification and validation steps, data may be qualified as estimated with the 
following qualifiers: J, UJ, K, L, or UL. These qualifiers represent minor QC deficiencies 
which will not affect the usability of the data. When major QC deficiencies are encountered, 
data will be qualified with an R and in most cases is not considered usable for project 
decisions.  

For statistical comparisons non-detect values will be represented by a concentration equal to 
one-half the sample reporting limit. For duplicate sample results, the most conservative 
value will be used for project decisions. Analytical data will be checked to ensure the values 
and any qualifiers are appropriately transferred to the electronic database. These checks 
include comparison of hardcopy data and qualifiers to the electronic data deliverable. Once 
the data has been uploaded into the electronic database, another check will be performed to 
ensure all results were loaded accurately. Field and laboratory precision will be compared 
as RPD between the two results. Deviations from the SAP will be reviewed to assess 
whether corrective action is warranted and to assess impacts to achievement of project 
objectives. 
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Describe the evaluative procedures used to assess overall measurement error associated 
with the project:  

In-depth assessment occurs during the data validation process. The third-party validation 
contractor will follow the analytical methods to assess conformance with the QC limits. The 
findings of the data validation reports and the qualifiers applied to the data will be 
considered in context with field logs and corrective action reports to assess overall usability. 

To assess whether a sufficient quantity of acceptable data are available for decision making, 
the data will be reconciled with measurement performance criteria following validation and 
review of data quality indicator. If significant biases are detected with laboratory QA/QC 
samples it will be evaluated to assess impact on decision making. Low biases will be 
described in greater detail as they represent a possible inability to detect compounds that 
may be present at the site. If significant deviations are noted between lab and field precision 
the cause will be further evaluated to assess impact on decision making. 

Identify the personnel responsible for performing the usability assessment:  

Project Chemist – Anita Dodson/CH2M HILL 
Project Manager – Keri Hallberg/CH2M HILL  

Describe the documentation that will be generated during usability assessment and how 
usability assessment results will be presented so that they identify trends, relationships 
(correlations), and anomalies:  

The data validation reports will identify precision and accuracy exceedances with respect to 
the laboratory performance for each batch of samples, as well as comparability of field and 
lab duplicates. All the results will be assembled and statistically reported for an overall 
quality assessment provided in the final project event report. Discussion will cover 
completeness and representativeness. Attachments supporting this report will include data 
validation narratives, CA forms, and field audit reports.  

Data tables will be produced to reflect detected and non-detected site contaminants and 
geochemical parameters. Data qualifiers will be reflected in the tables and discussed in the 
data quality evaluation. Figures will be produced representing concentrations of 
contamination.  

Table 4-1 presents project documentation and records. 

TABLE 4-1 
Project Documents and Records  

Document Where Maintained 

Field Notebooks Electronic .pdf copies in the project file. Hardcopy (bound 
notebook) in the project file. Archived at project closeout. 

Chain-of-Custody Records Electronic .pdf copies in the project file. Hardcopy in the project 
file. Archived at project closeout. 

Air Bills Hardcopy in the project file. Archived at project closeout. 

Telephone Logs Hardcopy in the project file. Archived at project closeout. 

Corrective Action Forms Electronic .pdf copies in the project file. Hardcopy in the project 
file. Archived at project closeout. 

PID/FID readings Recorded in Field Notebook. Stored in EnDat. 
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TABLE 4-1 
Project Documents and Records  

Document Where Maintained 

Water quality parameters collected during 
sediment sampling 

Recorded in Field Notebook. Stored in EnDat. 

OVM/OVA readings Recorded in Field Notebook. Stored in EnDat. 

Various field measurements Recorded in Field Notebook. 

All equipment calibration information Recorded in Field Notebook. 

Pertinent telephone conversations Recorded in Field Notebook. 

Equipment maintenance records Inspected by FTL. Not maintained. 

Sample Receipt, Custody, and Tracking 
Records 

Electronic .pdf copies in the project file. Hardcopy in the full data 
package. 

Standard Traceability Logs Hardcopy in the full data package. Archived at project closeout. 

Equipment Calibration Logs Hardcopy in the full data package. Archived at project closeout. 

Sample Prep Logs Hardcopy in the full data package. Archived at project closeout. 

Run Logs Hardcopy in the full data package. Archived at project closeout. 

Equipment Maintenance, Testing, and 
Inspection Logs 

Hardcopy in the full data package. Archived at project closeout. 

Reported Field Sample Results Electronic .pdf copies in the project file. Hardcopy in the data 
package. Archived at project closeout. 

Reported Results for Standards, QC Checks, 
and QC Samples 

Hardcopy in the full data package. Archived at project closeout. 

Instrument Printouts (raw data) for Field 
Samples, Standards, QC Checks, and QC 
Samples 

Hardcopy in the full data package. Archived at project closeout. 

Data Package Completeness Checklists Hardcopy in the data validation report. Archived at project closeout

Sample Disposal Records Maintained by the laboratory. 

Extraction/Clean-up Records Maintained by the laboratory. 

Raw Data Hardcopy in the full data package. Archived at project closeout. 

Field Sampling Audit Checklists Hardcopy in the project file. Archived at project closeout. 

Fixed Laboratory Audit Checklists If completed, hardcopy in the project file. Archived at project 
closeout. 

Data Validation Reports Electronic .pdf copies in the project file. Hardcopy stored with the 
data package. Archived at project closeout. 
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Purpose 
To describe the procedures followed for the conditioning, extraction, splitting/archiving, spiking, concentration and cleanup of 
samples.  

Summary 
The primary objective of sample processing is to quantitatively remove the analytes of interest from the matrix into an appropriate 
solvent, and then to remove the solvent, leaving a dried extract that can then be reconstituted prior to analysis.  Samples are first 
conditioned using homogenization for biological samples and grinding for solids with a particle size greater than 1 mm.  If 
appropriate, a percent solids or percent lipids determination will be made during sample conditioning.  The samples are then 
aliquotted and fortified with extraction standard.  The samples are extracted using one of a variety of procedures depending on the 
matrix.  These include Soxhlet-Dean Stark (SDS), continuous liquid-liquid extraction (CLLE), and specialized extraction 
procedures for wipes, milk, oils, and synthetic precipitation.  If necessary, extracts may be split after extraction, with a portion of 
the extract archived for future use.  The resulting extracts are concentrated using mini Snyder columns (K-D) or heated nitrogen 
blow down (Turbovap).  Concentrated extracts are subjected to cleanup procedures in order to remove potential interferences.  
The cleanup procedures involve column chromatography using different packing materials as appropriate.  The cleanup 
procedures result in small volumes of extracts which are then reduced to dryness. 

3.1 Sample Conditioning 
3.1.1 Homogenization 

3.1.1.1 Equipment/Supplies 
• Heavy-duty meat grinder, freezer, tissue macerator, butcher knife, commercial food containers, 

suitable personal protection equipment (PPE), waste receptacle, cut-resistant gloves. 

3.1.1.2 Procedure 
• Prior to processing tissue samples, it must be determined as to the exact tissue that is to be analyzed.  

Analytical requests include whole fish, whole fish less skin, fillets, specific organs or various portions 
of the above.  Once identified, the appropriate tissue must be frozen. 

• When practical, samples are ground and homogenized while frozen. 
• If specific portions must be dissected from the whole specimen the remaining tissue can be refrozen.  

When the entire sample, usually fish, requires analysis, reduce the sample down to manageable means 
using a butcher knife. 

Note:  Great care must be exercised when reducing a frozen fish with a knife.  Cut-resistant gloves must 
be worn to protect the hands as well as to hold the fish in place. 
• When analyzing specific portions, such as a fillet, dissect the required portion under stringent safety 

guidelines to protect the analyst from injury as well as to ensure the integrity of the sample. 
• Once reduced in size, process the tissue through a meat grinder and collect into a suitable container. 
• To ensure complete homogeneity process the ground sample two more times. 
Note:  Further reduction can be achieved by processing a portion of the specimen with a commercially 
available tissue macerator.  However, continuous reprocessing of the sample through a meat grinder will 
often achieve the desired results. 
• Record all observations. 

3.1.2 Grinding 
3.1.2.1 Equipment/Supplies 

• Mortar and pestle, heavy-duty meat grinder, freezer, mesh sieves of various pore sizes, suitable PPE, 
waste receptacle. 

3.1.2.2 Procedure 
• After donning the appropriate PPE, open the sample in the hood. 
• Remove any large objects such as rocks. 
• If necessary pass the sample through a series of sieves to help facilitate the partitioning of the various 

particle sizes. 
• Particles requiring grinding can in most instances be reduced by means of a mortar and pestle. 
• In some cases reducing the temperature of the sample will aide in the grinding process. 
• Some matrices such as certain papers, grains and amorphous solids need to be reduced using a Wiley 

Mill or other suitable mechanism. 
• After sufficient reduction in the gross particle size, recombine and mix the various fractions of the 

sample. 
• Record all observations. 

3.1.3 Determination of Particle Size 
3.1.3.1 Equipment/Supplies 

• Clean stainless steel forceps, fume hood, aluminum foil, suitable PPE, waste receptacle. 

3.1.3.2 Procedure 
• Spread a piece of clean aluminum foil in an appropriately ventilated fume hood. 
• After donning the appropriate PPE, open the sample in the hood. 

Date Implemented: 03/31/08 
Document Number: DC37.033108.28 

 



SGS Environmental Services 
Standard Operating Procedure 

 

Page 3 of 15                                                        SGS SOP ID: Sample Processing

• With the aide of forceps spread a representative portion of sample on the aluminum foil. 
• Estimate the size of the particles in the sample.   
• If the estimate determines that the average particle size is greater than 1 mm, then the sample must be 

ground before extraction. 
• Record all observations. 

3.1.4 Percent Solids (by Modified ASTM D2216) 
3.1.4.1 Equipment/Supplies 

• Drying oven, dessicator, balance, aluminum weigh boats, and glass fiber filters. 

3.1.4.1.1. Solids 
• Label each weigh boat required with the unique sample ID number. 
• Thoroughly homogenize the sample, and grind the sample if necessary. 
• Weigh out 5-20 g of sample into the weigh boat. 
• Record the tare and sample weights taken and make note of any unique characteristics. 
• Note the time and date, then dry the sample in a 110oC + 5oC oven for 12 hours. 
• After at least one hour, the sample may be weighted back in order to get an estimated 

result, as calculated below, that can be used to approximate the minimum extraction 
amount.  If this is performed, note the time and date and record the appropriate data.  
Then place the sample back in the oven. 

• Remove the sample and allow to cool in a dessicator. 
• Note the time and date then reweigh the sample and record the dried weight. 
• Calculate the % solids as follows: 
 

 

%100% ×=
dryingbeforesampleofweight

dryingaftersampleofweightsolids

• Continue to re-weigh the sample, waiting at least one hour between weightings, until its 
mass changes by less than 1%.  Use the final dried weight in the calculation of percent 
solids provided for sample reporting. 

3.1.4.1.2. Aqueous 
• Desiccate and weigh a glass fiber filter to three significant figures. 
• Filter 10.0 + 0.02 mL of well-mixed sample through the filter. 
• Dry the filter a minimum of 12 H at 110oC + 5oC, and cool in a dessicator. 
• Calculate percent solids by dividing the weight of solids trapped by 10, then times 100 

for percent. 

3.1.5 Percent Lipids 
3.1.5.1 Equipment/Supplies 

• balance 

3.1.5.2 Procedure 
• Extract the sample via the appropriate method (see Sec. 3.2.2). 
• Concentrate the sample extract to “dryness” inside a tared container. 
• Calculate the lipids content to the nearest three significant figures: 

 
                                    Weight of Residue (in g) 

                 Percent Lipids =  ---------------------------------------    X 100 
                                  Weight of Wet Sample (in g) 

 

3.1.6 High Moisture Procedures 
• Soxhlet extraction:  High moisture samples may be extracted using the Soxhlet/Dean-Stark (SDS) 

method (sec. 3.2.2).  The Dean-Stark adapter continuously removes extracted moisture that may be 
drained off during the extraction. 

• Filter/dual extraction:  Samples that are very high in moisture content may be vacuum filtered.  The 
filtrate may then be extracted by CLLE (sec. 3.2.5), and the filter cake may be extracted by SDS.  The 
two extracts can then be recombined and treated as one sample.  The following equation is used to 
calculate percent solids after filtering and drying the filter. 
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• Freeze Drying:  Samples with less than 30% solids should be considered for freeze drying (FD).  This 

instrument consists of a Labconco manifold (#7522700), vacuum pump (#117) and an Edwards pirani 
gauge (#501).  150ml – 2000mL glassware is used depending on the amount of sample to be dried.  A 
10g equivalent is weighted into a FD vessel of sufficient size to allow a thin shell of sample to be 
frozen to the walls of the vessel.  Cap the vessel and store it in a freezer at a 45° angle.  Prepare the 
FD manifold by adding dry ice to the trap using the gloves provided and filling it with ethanol.  This 
chamber is maintained at –78°C.  Attach the vacuum hose and turn the pump on.  To form the shell 
remove the chilled samples from the freezer and roll them in the dry ice/ ethanol bath.  This shell 
freezing increases the surface area of sample exposed to vacuum, thus creating more consistent and 
faster drying.  After the shell has formed attach the vessel to the manifold and slowly open its valve 
until the vessel is under vacuum.  Once all samples have been added the vacuum should be 
maintained at 10-2 torr.  Repeat the shell drying for each sample.  Refill the trap as needed, about 
every 5 hours.  After 10 hours, remove each sample and check to see if they have dried completely.  If 
so, one can store them for extraction.  If not, reattach them to the manifold for another 2 hours, repeat 
as necessary until dry. 

3.1.7 Sub Sampling 
3.1.7.1 Equipment/Supplies 

• Beaker, shaker, spatula. 

3.1.7.2 Procedure 

3.1.7.2.1. Water 
• Shake sample to homogenize.  Particulates must be incorporated and evenly distributed. 
• A powered shaker may be used. 

3.1.7.2.2. Soil 
• Stirring the entire sample in its container is sufficient for wet samples. 
• For dry samples, degenerate fractional shoveling is used to correctly take a representative 

subsample. 
• Remove the sample containers cap and place it upside-down near the container and 

obtain a clean small beaker for the reject pile. 
• Care should be taken when non-indigenous soils are handled.  One must place foil down 

over the workspace to catch any spills.  This foil and any items used in contact with the 
soil must be packed and properly labeled with purple stickers to insure proper disposal. 

• Discard any foreign objects such as sticks, leaves, and rocks. 
• The “top” layer of soil in the container is placed in the cap to prevent grab sampling 

errors.  Mix the remaining sample in its jar. 
• Proceed to place every third scoop in the subsample pile (usually a tared beaker or 

thimble).  The other scoops go into the reject pile (the beaker obtained earlier). 
• Once the desired mass of subsample has been acquired from the jar, return the reject pile 

to the jar.  Using the cap, replace the “top” layer of soil and re-seal the jar prior to 
storage. 

• Reference: Guidance for Obtaining Representative Laboratory Analytical Subsamples 
from Particulate Laboratory Samples, EPA/600/R-03/027, by Gerlach and Nocerino 
November 2003 

3.2 Sample Extraction 
3.2.1 Waste Dilution 

3.2.1.1 Equipment/Supplies 
• 60 mL vial, balance 

3.2.1.2 Solvent 
• Hexanes 

3.2.1.3 Procedure 
• Weigh out 1 gram of oil into a 60 mL vial. 
• Spike the sample with the appropriate amount of extraction standard as listed in the spike profile 

document. 
• Add 5 mL of hexanes to the vial, making sure the sample is dissolved in the solvent. 
• Proceed directly to PCU cleanup. 
• If the matrix is known to be exceedingly difficult, an extra dilution may be performed.  After 

weighing out the sample, add 20 mL of hexanes before spiking.  Split the diluted sample into equal 

%100
10

% ×
−

=
g

filterweightdryingaftersampleofweight
solids

Date Implemented: 03/31/08 
Document Number: DC37.033108.28 



SGS Environmental Services 
Standard Operating Procedure 

 

Page 5 of 15                                                        SGS SOP ID: Sample Processing

portions, spike one portion with standards, and archive the remaining portions.  Then proceed to PCU 
cleanup. 

3.2.2 Soxhlet/Dean-Stark (SDS) 
3.2.2.1 Equipment/Supplies 

• Complete SDS assembly, heating mantle, chiller, stainless steel spatula, thimble. 

3.2.2.2 Extraction Solvents 
• Dioxin solids:  Toluene 
• PCB solids:  Methylene chloride 
• All tissues:  Methylene chloride 

3.2.2.3 Procedure 

3.2.2.3.1. Pre-extraction 
For methods requiring pre-extraction, the following steps are followed: 

• Add 2-4 TeflonTM chips inside the 500-mL round-bottom flask. 
• Add 300 mL of extraction solvent to the flask. 
• Place the thimble holder onto the flask. 
• Add a thimble to the holder. 
• Assemble the condenser. 
• Turn on the water recirculator, which is set to 5oC. 
• Turn on the heating mantle to position “64” for toluene, “50” for DCM. 
• Allow the reflux to go on for at least three hours. 
• Turn off the heating element, and allow the unit to cool down. 
• Transfer the solvent to solvent waste. 

3.2.2.3.2. Extraction 
• Add 300 mL of extraction solvent to the round-bottom flask. 
• Add 2-4 fresh TeflonTM chips. 
• For dioxin methods, add 0.5 mL purified tridecane to the flask. 
• Affix the thimble holder and insert the thimble containing the sample aliquot mixed with 

sodium sulfate. 
• Spike the sample with the extraction standards as listed on the spike profile and allow to 

absorb.  Record the ES lot#, its concentration, and the volume (µL) spiked. 
• Spike the appropriate samples with matrix spike as listed on the spike profile and allow to 

absorb.  Record the MX lot#, its concentration, and the volume (µL) spiked. 
• Assemble the DS and condenser components (DS used for toluene extractions only). 
• Turn on the water recirculator, then the heater.  The heater should be set to “50” for 

methylene chloride, “64” for toluene. 
• Insulate the round-bottom flask with foil. 
• Allow the extraction to continue for 16 to 24 H. 
• During the extraction, verify that the solvent cycles normally. 
• Drain water from the Dean-Stark as appropriate to prevent water from returning to the 

boiling flask. 

3.2.2.3.3. Concentration of the extract 
• At the end of the reflux cycle time, proceed with the sample concentration as described 

below. 
• Do not turn off the heater yet. 
• Drain the toluene present in the DS side arm (if used) directly to solvent waste. 
• Open the stopcock on the thimble holder and drain the extraction solvent from the soxhlet 

until approximately 20 mL remains inside the RB flask. 
• Turn off the heater when the solvent reaches the 20-mL mark.  Do not go to “near 

dryness”. 
• Remove the heating mantle and allow the flask to cool down. 
• Transfer the sample to a 60 mL vial for Turbovap concentration (3.6.3). 

3.2.3 Extraction of XAD Air Samples by SDS 
3.2.3.1 Equipment/Supplies 

• Complete SDS assembly, heating mantle, chiller, XAD, thimble, boiling chips. 

3.2.3.2 Solvent 
• Toluene, tridecane 

3.2.3.3 Procedure 
• Add 2-4 fresh boiling chips to each round bottom flask. 
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• Add 350 mL of toluene and 0.5 mL of purified tridecane. 
• Adapt the thimble holder and insert thimble containing XAD. 
• Spike the sample with extraction standard as listed on the spike profile and allow it to absorb. Record 

the ES lot#, its concentration, and the volume (µL) spiked. 
• Spike the appropriate samples with matrix spike as listed on the spike profile and allow it to absorb. 

Record the MX lot#, its concentration, and the volume (µL) spiked. 
• Assemble the DS and condenser components. 
• Cover the opened extremity of the condenser with foil. 
• Turn the chiller on, which is set to 5°C. 
• Turn on the heating mantle, which is set at 65. 
• Allow the extraction to continue for 16 to 24 hours. 
• During the extraction, verify that the solvent cycles normally. 
• Drain the water as appropriate to prevent water from returning to the boiling flask. 
• At the end of the reflux cycle time, proceed with the sample concentration as described below. 
•  Do not turn off the heater yet. 
• Drain the toluene present in the DS side arm directly to solvent waste. 
• Drain the toluene present in the thimble holder to solvent waste. 
• Continue to drain the toluene until approximately 20 mL of toluene remains inside the RB flask. 
• Turn off the heater when the toluene reaches the 20 mL mark. Do not go to “near dryness”. 
• Remove the heating mantle and allow the flask to cool down. 
• Transfer sample to 60 mL vial. Split sample and archive as necessary. 
• Concentrate sample in turbovap (3.6.3). 

3.2.4 Separatory Funnel Extraction 
3.2.4.1 Equipment/Supplies 

• 2-liter separatory funnel, glass funnels, 250-mL beakers, 90-mm filter set-up with a 1-liter vacuum 
container, Na2SO4, glass wool, 2 μm x 90-mm GMF 150 filters, wide range pH paper, 40 mL vials. 

3.2.4.2 Solvent 
• Methylene chloride, H2SO4. 

3.2.4.3 Procedure 
• Prepare drying funnels by packing the neck of a glass funnel with glass wool. 
• Add approximately 10-15 g of Na2SO4 on top of the glass wool and position over an appropriately 

labeled collection vial. 
• Add 0.1 mL of tridecane if necessary. 
• Place the sample bottle on the balance and zero the scale. 
• Add the contents of the sample bottle to the separatory funnel, reweigh the bottle and record weight of 

the displaced sample volume. 
• Test the pH of the sample and record the pH on the extraction sheet. 
• Add 5 mL H2SO4 to the sample to reduce pH to <2. 
• Add extraction standard to the sample, shake vigorously and allow it to dissolve. 
• Add 60 mL of CH2Cl2 to the separatory funnel. 
• Shake for at least 2 min, periodically purging the separatory funnel of any excess pressure. 
• Allow the sample-solvent solution to settle out and form a distinct interface. 
• Drain the solvent through the sodium sulfate funnel into the collection vial. 
• Repeat the extraction twice more, collecting all the solvent into the same vial. 
• Concentrate aliquots of the sample in the Turbovap (3.6.3). 
• Prepare a 25 mL sodium sulfate column as above and dry the extract. 
• If necessary, decant the water present before adding the sample to the drying column. 

3.2.5 Continuous Liquid-Liquid Extraction 
3.2.5.1 Equipment/Supplies 

• 1000 mL extraction body, drying adapter, concentrator, CLLE rack with condenser and water lines, 
water heater, water pump, chiller, Na2SO4, boiling chips, balance, deionized water, tridecane 

3.2.5.2 Solvents 
• Dichloromethane, H2SO4 

3.2.5.3 Procedure 
• Remove samples from designated storage area and allow to come to room temperature. 
• Make sure the individual water supply valves on the CLLE rack are closed. 
• Turn on the main pump valve to “extraction.”  This valve is located inside the cabinet. 
• Open the water return valve, located on the extraction rack near the tank. 
• Add several boiling chips to each concentrator. 
• Attach the extraction body, drying adapter and concentrator to the CLLE rack. 
• Attach the water supply and return lines to the concentrator, and open the valves. 
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• Turn on the pump power switch on the side of the cabinet to “extraction.” 
• Turn on the water heater and allow the temperature to come up to 160°C. 
• Make sure the chiller is running at the proper temperature (10°C). 
• Add 250 mL of dichloromethane to each extraction body. 
• Check and record the pH of the sample. 
• Place sample jar on the balance and zero the scale. 
• Add the contents of the sample bottle to the extraction body. 
• Reweigh the sample jar on the zeroed scale and record the weight of the displaced sample volume. 
• Rinse the jar with 50 mL of methylene chloride and add to the extraction body. 
• Add 2 mL of 5:1 H2SO4 to each sample to lower the pH (<2). 
• Spike the sample with extraction standards as listed on the spike profile. 
• Attach the condenser to the extraction body and open the stopcock. 
• Allow the samples to extract for 4-6 hours. 
• When the extraction is complete, close the stopcock and allow the extract to concentrate down to 

approximately 1 mL. 
• Turn off the water heater. 
• Turn off the power to the water pump. 
• Close the main return valve. 
• Switch the main pump valve to “drain.” 
• Turn on the power to the “drain” pump. 
• Crack open the individual water return valves to allow air in, and water to drain out. 
• Run the “drain” pump until the water has completely drained. 
• Turn off the power to the “drain” pump. 
• Close the individual water supply and return valves. 
• Turn off the chiller. 
• Transfer the extract to a 60 mL vial containing the cleanup standards and 100 uL tridecane. 
• Properly dispose of the remaining sample water and dichloromethane. 
• Concentrate the extract to near dryness in the Turbovap (3.6.3). 

3.2.6 Milk Extraction 
3.2.6.1 Equipment/Supplies 

• Centrifuge, 40-mL vials, 4-oz jar, glass funnel.  

3.2.6.2 Solvents/Reagents 
• Hexane, Ether, Ethanol, Potassium Oxalate, sodium sulfate, Conc. H2SO4. 

3.2.6.3 Procedure 
• Add 90 mL of milk to a 4-oz jar. 
• Add ES. 
• Shake well and let stand for 10 min. 
• Transfer the milk inside six 40-mL vials (15 g per vial). 
• Add to each vial 2 mL of potassium oxalate solution (1800 mg in 12 mL water; or 20 mg per gram of 

milk). 
• Shake. 
• Add 15 mL ethanol to each vial. 
• Shake. 
• Add 5 mL hexane. 
• Centrifuge for 15 min. @ 2000 rpm. 
• Draw the hexane directly into another 4-oz jar through a sodium sulfate funnel, combining all six 

vials. 
• Repeat the hexane/centrifuge steps two more times. 
• Finally, add 5 mL diethyl ether. 
• Shake. 
• Centrifuge. 
• Draw the organic layer and combine with the hexane layers. 
• Concentrate the hexane/ether inside the Turbovap. 
• Dissolve the residue in hexane (25 mL). 
• Treat the hexane two times with conc. H2SO4 using a 40-mL vial and 10 mL of acid. 
• Centrifuge as needed.  
• Pull off the hexane layer and Turbovap to near dryness. 

3.2.7 Fish Oil 
3.2.7.1 Equipment/Supplies 

• 2-liter flask, sodium sulfate columns, vessels to receive the extract (approx. 300mL), 10mL 
disposable pipettes, Na2SO4, glass wool, acidic silica gel. 

3.2.7.2 Solvent 
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• Hexane. 

3.2.7.3 Procedure 
• Position columns over an appropriately labeled collection vessel containing 500μL of tridecane. 
• Pipet 10g of sample into a flask. Record the actual amount. Make any notes pertaining to the sample 

matrix at this time (color, viscosity, etc.). 
• Tilt the flask to coat the bottom with sample so that the nonane based additions of extraction standard 

and/or matrix spike, as listed in the spike profile, do not land on glass. (Blanks and OPRs should 
receive 50ml of hexane and 100 uL of corn oil).  Tilt the flask again as each spike is absorbed by the 
oil.  Record all spike information.   

• Add hexane to bring volume to 200ml. Swirl the flask to incorporate the oil. 
• Begin to add the silica gel a little at a time, swirling each time to prevent clumps.  As much as 100g of 

silica gel may be needed to treat 10g of oil.  A thick, dark paste will form.  The static extraction time 
should be at least 2 minutes, swirl the flask vigorously every 30 seconds.  About a minute after the 
last swirl the hexane will supernate and can be decanted.  Pour the hexane thru the sodium sulfate 
columns.  This decantation should go as dry as possible. 

• Add 50mL of hexane, swirl and decant, again, as dry as possible.  Two additional extractions, each 
with 10 to 20mL of hexane should be performed. 

3.2.7.4 Comments 
The vessel used to collect the sample under each sodium sulfate column is usually a rotovap round 
bottom flask.  These are large enough to hold the volume of hexane used.  Rotovapping the extracts 
down to the tridecane is recommended over evaporation.  Since so much acidic silica gel is used, it is a 
good idea to make a fresh lot for each batch so as not to deplete our regular supply. 

3.2.8 Soy/Corn Oil 
3.2.8.1 Equipment/Supplies 

• Recyclable glass columns, paper clips, glass wool, celite, Carbopak B, 250 mL beakers, 60 mL vials 

3.2.8.2 Solvent 
• Hexane 
• Toluene 

3.2.8.3 Procedure 
• Weigh out the required amount of sample into a 250 mL beaker.  Use an equal amount of hexane for 

the LMB, OPR and OPRD. 
• Spike the samples with the extraction standards as listed on the spike profile.  Record the ES lot#, its 

concentration, and the volume (µL) spiked. 
• If the sample is significantly more viscous than hexane, dilute the sample with hexane (usually 1:1). 
• Pack a glass column with glass wool, 3-4 cm celite, 1 gram Carbopak B, and a glass wool plug.  

Secure the glass wool at each end with a paper clip to prevent slipping. 
• Secure the column in a clamp with the celite end up and place a “waste” beaker underneath it. 
• Wet the column with hexane until it starts to drip into the waste beaker. 
• Transfer the sample onto the column. 
• When the entire sample has been transferred, rinse the sample beaker with 20 mL hexane and transfer 

to the column. 
• Continue to rinse the column with hexane until all the oil has been rinsed off the column 

(approximately 20 mL). 
• Remove the waste beaker and flip the column over so that the carbon end is up. 
• Place a 60 mL vial under the column and elute with 50 mL toluene. 
• Repeat with 4 more 50 mL aliquots of toluene. 
• Concentrate the toluene and combine into one vial.  Continue concentrating to dryness and exchange 

with hexane, then continue to cleanup steps. 
Note:  This extraction procedure was designed to accommodate large amounts of oil (50-100 g).  For 
smaller amounts of oil, the sample may be added directly to a PCU cleanup column. 

3.2.9 Wipe Extraction 
3.2.9.1 Equipment/Supplies 

• 4 oz. amber glass jars, filter paper, table shaker and Pasteur pipette. 

3.2.9.2 Solvent 
• Toluene 
• Tridecane 

3.2.9.3 Procedure 
• Add one piece of filter paper to each jar to be used for lab QC. 
• Samples received in containers suitable for use as extraction jars may be left in those containers.  

Samples received in foil must be transferred to jars with one solvent rinse of the foil. 
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• Spike the wipe with the extraction standards as listed on the spike profile and allow to absorb.  
Record the ES lot#, its concentration, and the volume (µL) spiked. 

• Spike the appropriate samples with matrix spike as listed on the spike profile and allow to absorb.  
Record the MX lot#, its concentration, and the volume (µL) spiked. 

• Add toluene to cover the wipe, seal, and shake for 1 hour. 
• Label 60mL vial with sample ID number and add 500 uLtridecane.  Record the tridecane lot# and 

volume added. 
• Remove the jars from the shaker and individually transfer the solvent to the matching vial. 
• Refill each jar with toluene, seal, and shake for 30 minutes. 
• Observe the solvent level in each vial and concentrate as to facilitate adding the second extraction’s 

solvent. 
• Label another set of vials to hold the archived portion of each sample. 
• Remove the jars from the shaker and individually transfer the solvent to the vial containing the 

solvent from the first extraction. 
• Split the extracts equally into the archive vials.  Store the archive fraction. 
• Spike the vial containing the half of the extract to be processed for analysis with the cleanup 

standards as listed on the spike profile.  Record the CS lot#, its concentration, and the volume 
(µL) spiked. 

• Concentrate the extract in preparation for cleanup. 
 

3.2.10 Synthetic Precipitation Leaching Procedure 
3.2.10.1 Equipment/Supplies 

• 2.2L extraction vessels, rotary agitator, filtration device, pH meter, balance, graduated cylinder, 
disposable lid-liners for extraction vessels, pre-cleaned 0.6-0.8µm Pyrex filters. 

3.2.10.2 Reagents 
• 60/40 sulfuric/nitric acid mixture, 1M sodium carbonate solution, DI water, acetone. 

3.2.10.3 Procedure 
• For Eastern Fluid use 20µL of the acid mix and 200µL of the Na2CO3 solution per liter of DI water.  

Stir the fluid well and make any fine pH adjustments down using 5µL of the acid mix or up using 
20µL of the Na2CO3 solution.  The pH of this fluid should be between 4.15 and 4.25. 

• Only particles less than 9.5 mm in diameter should be used for the extraction.  If the sample contains 
particles larger than this, they may either be discarded from the aliquot to be extracted or crushed to 
meet the requirements. 

• A dry weight should be reported for each sample that is leached, unless the sample appears to have 
less than 10% moisture. The amount of sample used for the extraction can then be adjusted based on 
the amount of moisture contained in the sample. 

• If a sample has a dry weight of less than 90%, the following formula must be used to calculate the 
minimum amount of sample to be extracted: (50g * 100/% solids) = min. amount. 

• Once the appropriate weight has been calculated, use the following formula to calculate the 
appropriate amount of extraction fluid to add to the sample:  (20 * dry weight % * actual weight used) 
/ 100 = mL of extraction fluid 

• If a sample has a dry weight equal to or greater than 90%, 50g of sample and 1000mL of extraction 
fluid may be assumed for the extraction. 

• After adding both sample and extraction fluid to the appropriate vessel, lid-liners are placed over the 
opening, and the cap is screwed on over the liners.  Be sure the caps are secured tightly to prevent 
leakage. 

• Samples are tumbled using a rotary agitator for 18 ± 2 hours. 
• Record the temperature of the ambient air around the rotary agitator (ref. form DC13). 
• Record the times at which the agitator was both started and stopped. 
• Separate the material in the extractor vessel into its liquid and solid phases by filtering through a 

Pyrex filter.  The filter may be changed to facilitate filtration. 
• All asterisked (*) data on form DC13 shall also be stored electronically.  Review electronic data in the 

‘prep’ table for accuracy and completeness. 

3.2.11 Tocopherol Oil 
3.2.11.1 Equipment/Supplies 

• 2-liter flask, sodium sulfate, vessels to receive the extract (approx. 300mL), 10mL disposable 
pipettes, Na2SO4, glass wool, florisil. 

3.2.11.2 Solvent 
• Hexane. 
• DCM 

3.2.11.3 Procedure 
• Weigh out the required amount of sample (nominally 20g for Dioxin analysis) into a 250 mL flask 

and add 50 mL of Hexane.  Use an equal amount of hexane for the LMB, OPR and OPRD. 
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• Spike the samples with the extraction standards as listed on the spike profile.  Record the ES lot#, its 
concentration, and the volume (µL) spiked. 

• The use of mild heat and sonication may be required to speed the dissolving of the oil in the solvent. 
• Pack a giant glass column with glass wool, 2 cm salt, 3” of florisil, and 1 cm of salt. 
• Secure the column in a clamp. 
• Position a waste collection beaker. 
• Wet the column with 30 mL hexane until it starts to drip into the waste beaker. 
• Transfer the sample onto the column. 
• When the entire sample has been transferred, rinse the sample beaker with 2 mL hexane and transfer 

to the column. 
• Continue to rinse the column with hexane until all the oil has been rinsed off the column 

(approximately 60 mL). 
• Remove the waste beaker and position a sample collection flask. 
• Elute the sample with 240 mL dichloromethane. 
• Concentrate the DCM and combine into one 60 mL vial. 
• Add 50 µL of keeper to each vial.  Continue concentrating to dryness and exchange with hexane, then 

continue to cleanup steps. 
Note:  This extraction procedure was designed to accommodate large amounts of oil (5-20 g).  For 
smaller amounts of oil, the sample may be added directly to a PCU cleanup column. 

3.3 Splitting/Archiving Extracts 
3.3.1 Supplies 

• Graduated tube, centrifuge tube, Pasteur pipette, glass wool. 

3.3.2 Procedure 
• Label the graduated and centrifuge tubes as required. 
• Using a Pasteur pipette and a glass wool plug, filter the tridecane residue obtained from after concentration 

directly to the graduated or calibrated tube (e.g., 3.5- and 7-mL marks). 
• Add approximately 1 mL of hexane to the sample container, swirl the solvent and transfer to the Pasteur pipette. 
• Add another 1 mL hexane inside the RB flask, swirl, and wash the RB flask walls using the pipette. 
• Transfer the rinse to the Pasteur pipette. 
• Collect all rinses directly in the graduated tube. 
• Make sure the volume reaches the 7-mL mark. 
• Transfer 3.5 mL to the centrifuge tube or any container suitable for the fractionation.  
• Seal the graduated tube using a TeflonTM-lined cap and store the sample inside the refrigerator. 
Notes: 
• To prevent sample spills, always secure the sample tube and the Pasteur pipette to a rod using easily adjustable 

clamps. 
• In the presence of particulates, it is necessary to rinse the particulates with toluene, and repeat the concentration 

and solvent exchange steps.  Do not Split/Archive an inhomogeneous sample. 

3.4 Spiking 
3.4.1 Equipment/Supplies 

• 10 μl – 1000 μl automated pipette.  

3.4.2 Procedure 
• In each case, add the appropriate amount of standards for the method in use.  A ‘witness’ must be present. 
• Note: the composition and amount of standards used may be subject to change based on method requirements 

and individual client needs.  Refer to the spike profile document and project folder for any changes. 
• If the sample to be spiked is depleted or if only a limited volume remains, the witness must verify the ID of the 

sample prior to spiking.  The extractionist is responsible for identifying such samples to the witness. 
• If the samples to be spiked are air samples (i.e. M23 or TO9A) then the witness must complete a separate form 

detailing further duties. 

3.5 Pipette Calibration 
3.5.1 Equipment/Supplies 

• 10 μl – 1000 μl automated pipette. 
• Analytical Balance 
• D.I. water 

3.5.2 Procedure 
• Pipettes are to be calibrated quarterly. 
• The pipettes are calibrated at the high and low volume settings that are provided for each pipette model in the 

manual. 
• D.I. water is transferred into the analytical balance and the results recorded in the Wet Lab Maintenance 

Logbook five times for each volume setting. 
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• The average of the five replicates must fall within the acceptable range provided in the pipette manual for each 
model and volume. 

• Pipettes that pass both volume settings will be labeled with the data of calibration and the initials of the 
calibrator. 

• Pipettes that fail will be removed from service until an acceptable calibration is performed. 
• If the calibration passes one calibration range but not the other, that pipette may be used for the passing volume 

only. 
• New or repaired pipettes must pass fully before entering service. 
 

3.6 Concentration 
3.6.1 Turbovap 

3.6.1.1 Equipment 
• Zymark Turbovap, vial racks. 

3.6.1.2 Procedure 
• Set the water bath to the appropriate temperature for the solvent used and allow the bath to come to 

temperature (approximately 45oC for hexane and methylene chloride, 65oC for toluene). 
• Clean the nitrogen needles with CH2Cl2 before use. 
• Place the 40- or 60-mL sample vials into the TurboVap.  (Note:  Be sure the correct vial rack is used.) 
• Set the nitrogen at 1-2 psi, and set the time to allow the samples to evaporate down 5-10 mL.  This 

will help prevent cross contamination.  Once the samples have evaporated enough that solvent will 
not splash out of the vials, set the nitrogen at 5 psi and set the time to allow the sample to evaporate to 
near dryness.  The TurboVap will beep to signal that time is up.  Additional time may be added if 
samples are not completely evaporated. 

• Once the samples have evaporated, remove the vials and rinse the nitrogen needles with toluene. 

3.7 Sample Cleanup 
3.7.1 Conventional 

3.7.1.1 Equipment/Supplies 
• Pipettes (25 mL and 10 mL), Turbovap, acid- and base-coated silica, alumina, Florisil, carbon/celite. 

3.7.1.2 Solvent 
• Hexane, methylene chloride (MC), toluene. 

3.7.1.3 Procedure 
• Assemble the acid/base silica column in a 25 mL pipette as follows from bottom:  glass wool, 1 g 

SiO2, 4 g NaOH coated silica, 1 g SiO2, 8 g H2SO4 coated silica, 2 g SiO2, 4 g Na2SO4. 
• Wash column with 50 mL hexane. 
• Load sample and two 1-mL rinses of hexane. 
• Elute with 100 mL hexane. 
• The eluate is concentrated to near dryness and is now ready for the alumina column.   
• The alumina column is prepared in a 10 mL pipette using 6 g acidic alumina and 4 g sodium sulfate. 
• Load sample and two hexane rinses onto alumina column. 
• Wash with 2%. 
• Elute with MC to collect dioxins/furans. 
• Turbovap to near dryness. 
• Assemble the carbon column in a 10 mL pipette using 6 g carbon/celite with glass wool plugs. 
• Load the sample onto the column with hexane, and allow the hexane to run completely through the 

column. 
• Invert the column and elute with toluene. 
• Turbovap the sample in toluene to dryness. 

3.7.2 PCU-F 

3.7.2.1 Equipment/Supplies 
• Recyclable glass columns, Turbovap, acid- and base-coated silica, sodium sulfate, Florisil (store 

supplies inside dessicator). 

3.7.2.2 Solvent 
• Hexane, DCM. 

3.7.2.3 Procedure 
• Assemble the acid/base silica column. 
• Assemble the florisil column. 

Note:  For tissue samples (e.g., fish) use the anthropogenic isolation column. 
• Assemble waste collection setup. 
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• Wet columns with hexane. 
• Fill 2% line. 
• Flush center fitting. 
• Load sample plus two vial rinses. 
• Elute acid base column with hexane. 
• Elute florisil with 2%. 
• Position collection vial. 
• Elute sample with 100% CH2Cl2. 

Note:  To perform method, start PCU software, load method APC-2000.txt, and hit start.  When 
method is complete, concentrate samples using Turbovap. 

3.7.3 PCU-A 
3.7.3.1 Equipment/Supplies 

• Recyclable glass columns, TurboVap, acid- and base-coated silica, sodium sulfate, alumina (store 
supplies inside dessicator). 

3.7.3.2 Solvent 
• Hexane, Methylene Chloride. 

3.7.3.3 Procedure 
• Assemble the acid/base silica column. 
• Assemble the alumina column. 

Note:  For tissue samples (e.g., fish) use the anthropogenic isolation column. 
• Assemble waste collection setup. 
• Wet columns with hexane. 
• Fill 2% line. 
• Flush center fitting. 
• Load sample plus two vial rinses. 
• Elute acid base column with hexane. 
• Elute alumina with 2%. 
• Position collection vial. 
• Elute sample with 100% CH2Cl2. 

Note:  To perform method, start PCU software, load method PCU-abal.txt, and hit start.  When method 
is complete, concentrate samples using Turbovap. 

3.7.4 Acid Treatment for Lipids 
3.7.4.1 Equipment/Supplies 

• Separatory funnel (250 mL), vacuum concentrator (VC), glass funnel, rotovap flask, conc. H2SO4, 
sodium sulfate. 

3.7.4.2 Solvent 
• Hexane. 

3.7.4.3 Procedure 
• This section assumes that the extraction was completed with methylene chloride and the solvent 

completely removed under reduced vacuum. The lipids content of the sample is determined before 
engaging in the step that follows.  

• Use 200 mL hexane per 10 g of lipids/fat. 
• Add the hexane to the fat and allow the fat to dissolve completely. 
• Transfer to a 250-mL separatory funnel and add two 5-mL rinses. 
• If the volume of hexane is above 200 mL, repeat what follows on 100-mL (or less) portions. 
• Add carefully 50 mL of conc. H2SO4 (or 50 mL per 100 mL hexane or 10 g fat). 
• Mix gently the two phases; do not shake hard to prevent the formation of emulsions.  Tipping the 

separatory funnel and releasing vapors is done gently several times.  Let the system settle before 
drawing the lower acid layer to wastes.  Repeat this step two more times with another 2 x 50-mL of 
acid.  All collected acid layers are discarded slowly in the sink by allowing tap water to run 
abundantly.   

• The hexane layer is passed through a sodium sulfate funnel directly into a rotovap flask. 

3.7.5 Florisil Column Cleanup 

3.7.5.1 Equipment/Supplies 
• Recyclable glass columns, Turbovap, sodium sulfate, Florisil (store supplies inside dessicator). 

3.7.5.2 Solvent 
• Hexane, Methylene Chloride. 

3.7.5.3 Procedure 
• Assemble the bottom column as follows from bottom:  filter, florisil. 
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• Assemble the top column as follows from bottom:  filter, sodium sulfate. 
• Position waste collection assembly. 
• Wet columns with 2%. 
• Wet columns with hexane. 
• Load sample plus two vial rinses. 
• Elute florisil column with hexane. 
• Elute with 2%. 
• Position collection vial. 
• Elute sample with 100% CH2Cl2. 

Note:  To perform method, start PCU software, load method fonly3.txt, and hit start.  When method is 
complete, concentrate samples using Turbovap. 

3.7.6 Alumina Column Cleanup 

3.7.6.1 Equipment/Supplies 
• Recyclable glass columns, Turbovap sodium sulfate, alumina (store supplies inside dessicator). 

3.7.6.2 Solvent 
• Hexane, Methylene Chloride. 

3.7.6.3 Procedure 
• Assemble bottom column as follows from bottom:  filter, alumina. 
• Assemble top column as follows from bottom:  filter, sodium sulfate. 
• Position waste collection assembly. 
• Fill 2% line. 
• Wet columns with hexane. 
• Load sample plus two vial rinses. 
• Elute alumina column with hexane. 
• Elute with 2%. 
• Position collection vial. 
• Elute sample with 100% CH2Cl2. 

Note:  To perform method, start PCU software, load method a-only.txt, and hit start.  When the method 
is complete, concentrate samples using Turbovap. 

3.7.7 Carbon Cleanup 
3.7.7.1 Equipment/Supplies 

• Disposable glass pipettes, glass wool, celite, carbon/celite mixture 

3.7.7.2 Solvent 
• Methylene Chloride, Toluene, Binary mixture (50% Methylene Chloride:50% Hexane), Tertiary 

mixture (75% Methylene Chloride:20% Methanol:5% Toluene) 

3.7.7.3 Procedure 
• Assemble the carbon column by placing a glass wool plug in the disposable pipette, add 5 mm of 

celite, 5 mm carbon/celite mixture, then another plug of glass wool. 
• Secure the column in a clamp and place a “waste” jar underneath the column.  The column should be 

positioned so that the celite end is up. 
• Rinse the column with 4 mL of toluene.  Allow the solvent to run completely through the column.  

Continue to rinse the column with 2 mL of tertiary, 4 mL of binary, and 2 ml methylene chloride.  Be 
sure to let the solvent run completely through the column between each rinse, but do not let the 
column go dry. 

• Load the sample onto the column with three 1-2 mL rinses of methylene chloride. 
• Rinse the column with 10 mL binary, then 5 mL tertiary. 
• Flip the column over so that the celite end is down.  Remove the waste jar and position a collection 

vial underneath the column. 
• Elute the sample off the column with 20 mL toluene. 
 

3.7.8  Drinking Water Cleanup 
3.7.8.1 Equipment/Supplies 

• 10 mL drying column, H2SO4 treated silica gel, glass wool, sodium sulfate, 60mL vial. 

3.7.8.2 Solvent 
• Methylene chloride, tridecane 

3.7.8.3 Procedure 
• Assemble the silica column as follows from bottom: glass wool, 1gram H2SO4 treated silica, sodium 

sulfate. 
• Pre-clean the column with three 10mL rinses of DCM and drain into the appropriate solvent waste 

container. 
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• Place a 60mL vial containing 10µL of tridecane under column. 
• Load sample with methylene chloride. 
• Rinse concentrator with three 2mL rinses of methylene chloride. 
• Rinse column twice with 10mL of methylene chloride. 
• Turbovap the sample to .5mL and transfer to GC vial. 

3.7.9 Wipe Cleanup 
3.7.9.1 Equipment/Supplies 

• Silica gel 
• Acid Treated silica gel 
• Florisil 
• 10mL disposable pipette 
• Glass wool 

3.7.9.2 Solvents 
• Dichloromethane 
• Hexane 

3.7.9.3 Procedure 
• Ensure that a keeper is present in the samples.  Blow them down and exchange into hexane. 
• Add a glass wool plug to each column to be prepared and attach it to the rack. 
• Fit a funnel into the end of each column to facilitate the addition of cleanup media. 
• Add a “Pinch” of untreated silica.  (Measuring scoops provided.) 
• Add a “Dash” of florisil. 
• Add a “Pinch” of acid treated silica. 
• Add a “Pinch” of sodium sulfate. 
• Position waste collection vessel(s). 
• Wet the column with hexane, and then add the sample. 
• Add 2mL of Hexane and allow the eluent to flow to waste. 
• Add 4 x 5mL aliquots of 2%DCM/Hexane. 
• Position sample collection vial. 
• Add 4 x 5mL of DCM. 
• Turbovap the sample to 0.5 mL and transfer to GC vial. 

3.7.10  Florisil Cleanup for Method 1668A 
3.7.10.1  Summary 

PCB sample extract cleanup is accomplished by passing the extract through the column under controlled 
conditions described below. 

3.7.10.2 Equipment/Supplies 
• Florisil column (sec.2.12) 
• Labeled 60mL reusable vials with snyder column 
• Disposable glass pipettes 
• Water bath 
• Fume hood 
• Tridecane 
• Teflon boiling chips 

3.7.10.3 Solvent 
• Hexane 
• 6% ether:hexane 

3.7.10.4 Procedure 
• Position waste collection vial under florisil column. 
• Wet column with 20mL hexane and allow solvent to flow to waste. 
• Wet  column with 10mL hexane and allow solvent to flow to waste. 
• Transfer sample from concentrator to column using disposable pipet. 
• Rinse the sample vial twice with 1mL portions of hexane and apply to column. 
• Position properly labeled vial under column. 
• Elute sample from column with 50mL of 6% ether:hexane. 
• Position 2nd labeled vial under florisil and elute with another 50mL of 6% ether:hexane. 
• Add boiling chips to collection vials. 
• Both vials should be concentrated using snyder column and water bath inside a fume hood. 
• Vials should be combined and transfered to a labeled GC vial containing 20µL of tridecane. 

3.7.11 Acid silica cleanup for 1668A (mini silica) 
3.7.11.1 Summary 
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PCB sample extract cleanup is accomplished by passing the extract through the column under controlled 
conditions described below. 

3.7.11.2 Equipment/Supplies 
• 25mL acid silica cleanup column (sec. 2.13) 
• Disposable pipettes 
• Water bath 
• Fume hood 
• Tridecane 
• Turbo evaporator  
• 60mL reusable vials with snyder column 

3.7.11.3 Solvent 
• DCM 

3.7.11.4 Procedure 
• Position waste collection vial under silica column. 
• Rinse the column with 10mL of DCM and allow to flow to waste. 
• Rinse the column with 5mL of DCM and allow to flow to waste. 
• Position properly labeled vial under column. 
• Load sample directly from concentrator. 
• Rinse concentrator with 2x 1mL rinses of DCM and apply to column. 
• Flush column with 3mL of DCM. 
• Add teflon boiling chips to collection vial. 
• Vial should be concentrated using snyder column and water bath inside a fume hood. 
• Sample should be transferred to a labeled GC vial containing 20µL of tridecane. 

3.7.12 Acid silica with  florisil cleanup for dioxins 
3.7.12.1 Summary 

Dioxin sample extract cleanup is accomplished by passing the extract through the column under 
controlled conditions described below. 

3.7.12.2 Equipment/Supplies 
• 25mL drying column 
• Florisil 
• Acid coated silica gel 
• Silica gel 
• Sodium sulfate 
• Glass wool 
• Disposable pipettes 
• Turbo evaporator  
• 60mL vials. 

3.7.12.3 Solvent 
• Hexane 
• Dichloromethane 

3.7.12.4 Procedure 
• Assemble the column as follows from bottom:  glass wool, 5mm silica, 15mm florisil, 5mm silica, 

80mm acid silica, 10mm sodium sulfate. 
• Position waste collection vial under silica column. 
• Rinse the column with 2x 10mL of dichloromethane and allow to flow to waste. 
• Rinse the column with 2x 10mL of hexane and allow to flow to waste. 
• Load the sample from the 60mL vial. 
• Rinse vial with 2x 1mL rinses of hexane and apply to column. 
• Flush column with 2x 20mL of hexane. 
• Position properly labeled 60mL vial under column. 
• Elute sample with 50mL of dichloromethane. 
• Vial should be concentrated using the turbovap. 
• Sample should be transferred to a labeled GC. 
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Purpose 
To describe the processes used in operating the HRGC/HRMS system, as well as the procedures followed in the generation, 
interpretation and review of laboratory data for Method 8290.  

Summary 
This SOP details how to analyze and report samples by EPA Method 8290 (Analyte list found in Table 1).  HRGC/HRMS is used 
to detect and quantify PCDD/Fs. Samples arrive at the MS lab having been extracted and fractionated using procedures in Section 
3. Analyses are grouped into 12-hour runs, which include analyses of samples and standards mixtures. Upon completion of the 
run, the analyst reviews the data associated with both standards and samples in order to confirm the validity of the run and to 
determine any potential need for re-analysis or re-extraction. The analyst generates quantitation reports and chromatograms using 
sophisticated software.  These reports are used to generate forms that summarize the results of the analysis. 
 
 
Table 1: Analyte List with Reporting Limits per Matrix 

  
 Solid Aqueous

Analyte (pg/g) (pg/L) 
2378-TCDD 1 10 
12378-PeCDD 5 50 
123478-HxCDD 5 50 
123678-HxCDD 5 50 
123789-HxCDD 5 50 
1234678-HpCDD 5 50 
OCDD 10 100 
    
2378-TCDF 1 10 
12378-PeCDF 5 50 
23478-PeCDF 5 50 
123478-HxCDF 5 50 
123678-HxCDF 5 50 
234678-HxCDF 5 50 
123789-HxCDF 5 50 
1234678-HpCDF 5 50 
1234789-HpCDF 5 50 
OCDF 10 100 

 

4.1 Operation of HRGC/HRMS 

4.1.1 Equipment 
• HP6890 GC, Micromass Autospec Ultima high resolution mass spectrometer, vortex mixer, 10-100 uL 

pipette 

4.1.2 Procedure 
• Recall the GC temperature/pressure/flow program. 
• Recall the MS experiment (see Table 2). 
• Perform any necessary maintenance. 
• Tune the MS resolution to 100 ppm at 5% height. 
• Acquire location data to calibrate the MS and print a copy of function one MS resolution. 
• Inject the window defining/GC resolution/continuing calibration mix (RETCON).  Evaluate descriptor-

switching times for accuracy.  If any window defining peaks have shifted outside the descriptor 
windows, adjust the switching times before injecting any samples.  This injection is also used to verify 
that there is less than or equal to 25% peak to valley for the close eluter of 2,3,7,8-TCDD.  Print a copy 
of the GC resolution check.  If the valleys are within specifications, proceed to calibrate or verify a 
previous calibration.  If not, further investigation and/or maintenance may be required.  Re-inject this 
solution after maintenance to check for improvement. 

• Now that the GC/MS resolution and descriptor switching times have been verified, a series of five 
initial calibration standards may be injected and reviewed for method requirements.  If an initial 
calibration already exists, a RETCON may be analyzed to verify continuing calibration.  If the curve or 
the RETCON passes method requirements, sample analysis may begin. 

• Reconstitution of a sample is accomplished by adding nonane containing the injection standards (JS), 
capping the vial, and mixing well with a vortex mixer.  The amount of standard to be added can be 
found in the spike profile document. 

• Samples are injected under conditions identical to those used to establish calibration. 
• A “back-end” RETCON must be injected within 12 H from the front end RETCON or the RETCON in 

the curve.  This standard is used to verify sufficient stability of the calibration after sample analysis.  It 
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has requirements set by the method.  Depending on the back-end CS3 results, different calibration files 
maybe required to quantify the samples. 

• A “back-end” print out of the MS resolution must also be performed. 
• The calibration data from a sequence is filed in a folder cabinet under the day it was analyzed and 

includes the all GC/MS resolution checks, window verification, valley verification, front/back end 
RETCONs, runlogs and window defining mix (WDM) retention time sheets. 

• Each sample hardcopy should include the quant report, totals pages, deviations, chromatograms, and 
report forms. 

• GC Column:  DB-5MS, 60 m, id 0.25 mm, 0.25 μm. 
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Table 2: Mass Descriptors used for Selected Ion Recording HRMS 
 

Function Channel Mass Dwell Time I.C. Delay  Function Channel Mass Dwell Time I.C. Delay

(#) (#) (amu) (ms) (ms)  (#) (#) (amu) (ms) (ms) 
1 1 303.9016 100 20 

 
3 5 383.8639 40 10 

1 2 305.8987 100 10 
 

3 6 385.861 40 10 

1 3 315.9419 40 10 
 

3 7 389.8156 100 10 

1 4 316.9824 20 10 
 

3 8 391.8127 100 10 

1 5 316.9824 (Lock) 50 
 

3 9 401.8559 40 10 

1 6 317.9389 40 10 
 

3 10 403.853 40 10 

1 7 319.8965 100 10 
 

3 11 445.7555 30 20 

1 8 321.8936 100 10 
 

4 1 407.7818 100 20 

1 9 327.8847 40 10 
 

4 2 409.7788 100 10 

1 10 331.9368 40 10 
 

4 3 417.8253 40 10 

1 11 333.9339 40 10 
 

4 4 419.822 40 10 

1 12 375.8364 30 20 
 

4 5 423.7767 100 10 

2 1 339.8597 100 20 
 

4 6 425.7737 100 10 

2 2 341.8568 100 10 
 

4 7 430.9728 20 10 

2 3 351.9 40 10 
 

4 8 430.9728 (Lock) 50 

2 4 353.897 40 10 
 

4 9 435.8169 40 10 

2 5 355.8546 100 10 
 

4 10 437.814 40 10 

2 6 357.8517 100 10 
 

4 11 479.7165 30 20 

2 7 366.9792 20 10 
 

5 1 441.7427 100 20 

2 8 366.9792 (Lock) 50 
 

5 2 443.7398 100 10 

2 9 367.8949 40 10 
 

5 3 454.9728 20 10 

2 10 369.8919 40 10 
 

5 4 454.9728 (Lock) 50 

2 11 409.7974 30 20 
 

5 5 457.7377 100 10 

3 1 373.8207 100 20 
 

5 6 459.7348 100 10 

3 2 375.8178 100 10 
 

5 7 469.778 40 10 

3 3 380.976 20 10 
 

5 8 471.775 40 10 

3 4 380.976 (Lock) 50 
 

5 9 513.6775 30 20 

4.2 Data Generation, Interpretation and Review 
SGS defines a batch of samples as no more than 20 samples processed with in a 12-hour shift. One LMB and one 
OPR are processed in every analytical batch, following the same procedures used for the field samples.  Generally, 
soil is replaced by salt (Na2SO4), effluent by deionized water and biological tissues by vegetable oil.  An invalid 
LMB or OPR requires a re-extraction of the affected samples. 

4.2.1 Interferences 
Solvents, reagents, glassware, and other sample processing hardware may yield artifacts and/or elevated 
baselines causing misinterpretation of chromatograms.  The use of high purity reagents and solvents helps 
minimize interference problems.  All new materials used in the analysis shall be demonstrated to be free 
from interferences by running an initial reagent blank.  Interferences co-extracted from samples will vary 
considerably from source to source, depending on the diversity of the site being sampled.  Interfering 
compounds may be present at concentrations several orders of magnitude higher than the analytes.  The 
elimination of interferences is essential.  Cleanup steps are used to reduce or eliminate these interferences 
and thereby permit reliable determination of the analyte as close as possible to the specified sensitivity. 

4.2.2 Method Detection Limit Study and IPR Schedule 
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On an annual schedule, the laboratory shall perform a Method Detection Limit study (MDLs) utilizing a 
solid and aqueous matrix.  MDLs are to be calculated for each 2,3,7,8-substituted congener. All MDL 
studies will be conducted following the guidelines set forth in 40 CFR, Part 136, appendix B.  An MDL 
verification sample will be analyzed concurrently at an estimated 2 to 3 times the expected calculated MDL 
value for use with USACE clients.  In addition, at the time of the MDL a continuing calibration will be 
analyzed at a concentration other than the normally utilized CS3 to further demonstrate instrument 
performance. 

Each analyst is required to successfully complete an Initial Demonstration of Precision and Accuracy (IPR) 
before working on samples.  An IPR is conducted for each matrix and extraction technique utilized.  IPRs 
are repeated with each relevant change to a technique. 

 

4.2.3 Initial Calibrations 
On an annual schedule, SGS uses the concentrations in Table 4 to construct the initial calibration.  The 
percent relative standard deviations for the mean response factors from the seventeen unlabeled standards 
must not exceed +/- 20%.  The percent relative standard deviations from the labeled standards (i. e. 
extraction standards, cleanup standards and sampling standards) must not exceed +/- 30%.  The signal to 
noise ratio for all signals present must be > 10.  The ion abundance ratios must be within specified control 
limits (see Table 3).  SGS uses the concentrations in Table 4 to construct the initial calibration.  The 
concentration of the lowest calibration point is a modification of the referenced method.  It is lower than 
required. 

 

Table 3.  Theoretical Ion Abundance Ratios and Their Control Limits 
 

Control Limits Level of Chlorination Theoretical Ratio 
Lower Upper 

4 0.77 0.65 0.89 
5 1.55 1.32 1.78 
6 1.24 1.05 1.43 
6a 0.51 0.43 0.59 
7 1.04 0.88 1.20 
7b 0.44 0.37 0.51 
8 0.89 0.76 1.02 

a Used only for 13C-HxCDF 
b Used only for 13C-HpCDF 

 
A new initial calibration is required when the continuing calibration criteria below are not met.  Routine 
maintenance may be performed to correct any failures.  Any major maintenance to the analytical system 
such as slit cleaning, analyzer lens cleaning, magnet shifts, and detector disk changes warrant a new ICAL.  
At a minimum, a new initial calibration must be performed annually. 
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Table 4.  Initial Calibration Concentrations 

 Concentration (pg/μL) 

Analyte CS-1 CS-2 CS-3 CS-4 CS-5 

Unlabeled      

2378-TCDD 0.25 2 10 40 200 
2378-TCDF 0.25 2 10 40 200 
12378-PeCDD 1.25 10 50 200 1000 
12378-PeCDF 1.25 10 50 200 1000 
23478-PeCDF 1.25 10 50 200 1000 
123478-HxCDD 1.25 10 50 200 1000 
123678-HxCDD 1.25 10 50 200 1000 
123789-HxCDD 1.25 10 50 200 1000 
123478-HxCDF 1.25 10 50 200 1000 
123678-HxCDF 1.25 10 50 200 1000 
123789-HxCDF 1.25 10 50 200 1000 
234678-HxCDF 1.25 10 50 200 1000 
1234678-HpCDD 1.25 10 50 200 1000 
1234678-HpCDF 1.25 10 50 200 1000 
1234789-HpCDF 1.25 10 50 200 1000 
OCDD 2.5 20 100 400 2000 
OCDF 2.5 20 100 400 2000 
      
Extraction Standards      
13C-2378-TCDD 100 100 100 100 100 
13C-2378-TCDF 100 100 100 100 100 
13C-12378-PeCDD 100 100 100 100 100 
13C-12378-PeCDF 100 100 100 100 100 
13C-123678-HxCDD 100 100 100 100 100 
13C-123478-HxCDF 100 100 100 100 100 
13C-1234678-HpCDD 100 100 100 100 100 
13C-1234678-HpCDF 100 100 100 100 100 
13C-OCDD 200 200 200 200 200 
      
Cleanup Standards      
37Cl-2378-TCDD 0.25 2 10 40 200 
13C-23478-PeCDF 100 100 100 100 100 
13C-123478-HxCDD 100 100 100 100 100 
13C-123478-HxCDF 100 100 100 100 100 
13C-1234789-HpCDF 100 100 100 100 100 
      
Injection Standards      
13C-1234-TCDD 100 100 100 100 100 
13C-123789-HxCDD 100 100 100 100 100 

 

4.2.4 Continuing Calibrations 
Check that all paperwork is present.  A CCal package should contain the documentation listed below. 
• Pass:  Run log.  HRMS Resolution Checks.  WDM retention time sheet.  WDM chromatograms.  GC 

performance for 2,3,7,8-TCDD.  CCal quantitation page.  CCal chromatograms.  Injection preparation 
log 

• Fail:  The analyst listed on the run log can provide any missing paperwork. 
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Review the Run log. 
• Pass:  Check that the 12-hour windows have not been exceeded between the front end and back end 

CCals. 
• Fail:  Re-analysis of samples. 
Review the HRMS Resolution checks. 
• Pass:  Verify 100ppm width at 5% height for PFK mass 318 or higher.  Compare the resolution check 

times to those on the run log to be sure they bracket each sequence. 
• Fail:  Should a back-end resolution check fail, an assessment should be made to determine any data 

quality impact. 
Review the Window Defining Mix and GC Performance Documentation. 
• Pass:  Check that the sample numbers on the WDM sheets match those on the runlog.  Check that the 

retention times are correct for the WDM chromatograms. 
• Check that the valley between 2,3,7,8-TCDD and its close eluter does not exceed 25%. 
• Fail:  Any missing peaks in the window-defining sample should be re-identified with a survey scan.  

Determine proper switching times.  These must be entered into the HRMS ion function descriptors 
before analysis may resume.  If the GC performance valley is greater than 25% instrument 
maintenance may be required.  When a valley fails all samples must be re-injected. 

Review the CCal Quantitation and Chromatograms. 
• Pass:  All ion ratios must be within the control limits given in Table 3.  The measured RRFs obtained 

during the front and back-end CCals must be within ±20% of the mean values established during the 
ICAL for unlabeled standards, and within ±30% of the mean values for labeled standards.  Quantitate 
using the ICAL when no compounds are above 20/30% on the back-end retcon.  Quantitate using 
averaged CCALs when there are no more than two unrelated compounds above 20/30% but less than 
25/35% on the back-end retcon.  If an RRF is biased high, the CCal is acceptable for all samples in 
which the failed analyte is not detected 

• Fail:  Routine instrument maintenance such as installing new injection port hardware, inner source 
cleaning, retuning, column clipping etc. will usually correct a calibration failure.  If these measures do 
not work, then the laboratory will demonstrate performance after corrective action with either two 
consecutive acceptable CCALs or a new initial calibration. 

Review the Injection Prep log sheet. 
• Pass:  Check that all samples have been spiked with 2 ng injection standard.  Verify that final volume 

is 20 uL.  Be sure that any dilutions or other comments are noted 
• Fail:  Calculations of sample concentrations should reflect any deviations from normal injection prep 

parameters. 

4.2.5 Quality Control Work Groups 
The following elements should be present in a complete work group file: 
• LMB topsheets 
• LMB totals sheets 
• LMB chromatograms 
• OPR topsheets 
• OPR chromatograms 
• Extraction log sheet 
• Cleanup log sheet 
• Cleanup observation forms 
• Dry weight sheet (where applicable) 
• Any additional information (ex. re-extract request sheet) 
The following procedure should be used for reviewing a work group: 
• Review the header information on the LMB topsheets.  Verify that the method and client sample ID 

(LMB or OPR) are correct. 
• Review the footer information on the LMB and OPR topsheets.  Verify that the following information 

is correct: extraction date, analysis date, method, matrix, sample weight/volume, percent solids/lipids, 
pH, work group number, sample data file, retcheck data file, beginning cal data file, ending cal data 
file and ical data file. 

• Verify that no target analytes are present in the LMB above the lower method calibration limit 
(LMCL).  Verify that no target analytes are present above one-half the LMCL for USACE projects.  
And, that no estimated detection limits (EDL) exceed the LMCL.  If target analytes or EDL’s are 
above this limit, the associated samples must have concentrations that exceed 10 times the LMB 
concentration for the specified analyte.  Otherwise, samples must be re-extracted. 

• Review the totals data for the LMB.  Be sure that any ghosting peaks are removed from the totals 
concentrations and the associated detection limits are elevated to reflect the subtracted peaks. 

• Verify that extraction standards are within method specifications (40-135%) for the LMB and OPR, 
found on the topsheets. 

• Verify that unlabeled recoveries in the OPR meet SGS’s recovery limits of 70-130%. 
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4.2.6 Data Review 
For quick reference, refer to the chart below 

4.2.6.1 Initial Review 
• Summary form generation and organization of Ical, Ccal, Samples and QC data is 

conducted by the analyst. 
• Analysts review data upon generation and elicit peer review. 
• Data is then released to a secondary review level with the analyst’s signature. 

 
4.2.6.2 Final Review 

• Assemble project samples and QC data 
• Review client information and documentation. 
• Complete Data Review Checklist (Section 4, Appendix B) and sign reports. 
• Samples are released to clients with the data reviewer’s signature after the complete 

package is reviewed by a QA Manager or Lab Director. 
 

SGS Quality Control Requirements for Method 8290 
QC Check Frequency Limits Corrective Action 

Method Blank One per extraction batch. PCDD/F< SOP RL or <10% 
of level in sample. 

Affected samples must be re-
extracted. 

Initial Calibration (ICAL) As needed to maintain 
acceptable CCAL, after 
major maintenance, or 
at a minimum one per 
year. 

20% RPD for native and 30% 
RPD for labeled 
species. 

An acceptable ICAL must be 
established before 
sample reporting may 
begin. 

Mass Resolution Before and after each 12 hour 
analytical sequence. 

Mass resolution must be at 
10,000 as estimated 
from a printout of a 
PFK peak. 

MS maintenance. 

Descriptor Defining Isomers At the beginning of each 12h 
analytical sequence. 

First and last eluters must be 
present within the 
switching times.. 

Perform a survey scan to 
identify the correct 
switching times. 

GC Performance Isomers At the beginning of each 12h 
analytical sequence. 

Must be <25% valley. GC maintenance. 

OPR (LCS) One per extraction batch. 70-130 native. Re-extract batch if low and 
detected.  Evaluate data 
quality for high and 
non-detected. 

OPRD (LCSD) One per extraction batch. 70-130, ≤ 20%RSD. If needed and fails, re-extract 
batch. 

Extraction Standards (ES) Every sample must receive ES 
before extraction. 

40-135%. Evaluate data quality, and if 
needed re-extract 
sample. 

Continuing Calibration 
(CCAL) 

Pre and post sample analysis 
within 12h.  

20/30%.  Average CCALs if 
no more then 2 
unrelated compounds 
above 20/30% but less 
than 25/35% on the 
back end. 

Acceptable bracketing CCALs 
must be established 
before sample reporting 
may begin. 

Lab Sample Duplicate (DUP) Per client request. <25%Difference. Flag failures. 
Matrix spike/duplicate 

(MS/MSD) 
One pair per method, per 

matrix, per extraction 
technique, per 30 days, 
per 20 samples. 

±30% recovery, 20% RPD. Flag failures, report OPRD. 

 

4.2.7  Calculations 

4.2.7.1 Relative Response Factor 
• RRF = (Sum Ion Abun. of analyte)(ES Amount) 
   (Sum Ion Abun. ES)(Analyte Amount) 

4.2.7.2 Percent Difference, as for CCal evaluation. 
• %D = (CCal RRF – ICal RRF)(100) 
   ICal RRF 

4.2.7.3 Target compound calculation 
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• PCDD/PCDF (ppt)  =                      (Sum Ion Abun. of analyte)(ES Amount)    

           (Sum Ion Abun. of Int. Std)(RRF from ICal)(Amt. of Sample) 
 

• EMPC (ppt)   =                       (Sum Ion Abun. of analyte)(ES Amount)    
               (Sum Ion Abun. of Int. Std)(RRF from ICal)(Amt. of Sample) 
 

• EDL  =       3 (Sum Height of Noise)(Std. Amount)    
     (Sum Height of Int. Std)(RF from ICal)(Amt. of Sample) 
 

The instrumentation software calculates the noise level.  However, manual noise determination 
may be employed at the reviewer’s discretion in order to more accurately report peaks of 
interest. 

4.2.7.4 Extraction Standard Recovery Calculation 
•  
   % Recovery   =  (Sum Ion Abun. of ES)(JS Amount) 

    (Sum Ion Abun. of JS)(ES RRF from ICal)(ES Amount) 
 

The clean-up standard recoveries are calculated as above, substituting the ion abundances from 
the individual clean-up standard for the extraction standard. 

4.2.8  Requests for Re-extraction 
Post-analysis is an early place to discover the need for re-extraction, so it is important to review all 
supporting data.  This includes spike profiles, extraction logs, clean-up logs, injection prep logs, 
observation forms, and the sample tracking forms in the folder.  The project or work group folder may 
contain exceptions or changes to our routine spiking procedures. 

One should also check the sample for problems relating to analysis.  These problems include response 
factors that may introduce quantitative errors, interference that could be diluted out (yellow extracts), or 
any interference that causes de-tuning or chromatographic conditions that could lead to quantitative errors. 

Many things can cause the need for a re-extraction.  Extraction or clean-up recovery problems not detailed 
in the related paperwork indicate the need to talk to the person(s) involved.  This type of communication 
can solve difficult problems and help to ensure that the re-extraction is planned well. 

In planning a re-extraction the involvement of a technical reviewer is invaluable.  Reviewers notice trends 
and problems that may call the need for re-extracting a batch of samples.  They can give insights as to 
whether re-extraction will even help or if a different extraction approach should be considered. 

The QA/QC officer should be consulted when re-extraction is considered so that the impact on other 
samples, or potentially a batch can be accessed.   

The analyst will schedule the re-extraction(s) by generating a form indicating the information necessary for 
the lab to do the re-extraction.  Some info includes the sample id, re-extraction due date, and reason for re-
extraction (ref. form DC18). 

4.3 Safety 
Each employee must read, understand and follow the safety guidelines in the Chemical Hygiene Plan.  For further 
safety precautions, please refer to the referenced test method. 

4.4 References 
Method 8290, Polychlorinated Dibenzodioxins (PCDDs) and Polychlorinated Dibenzofurans (PCDFs) by High-
Resolution Gas Chromatography/High-Resolution Mass Spectrometry (HRGC/HRMS), Revision 0, September, 
1994. 

Controlled documents referenced for sample preparation include DC 01-12, 16-18, 24, 27-29 and 55. 
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